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January 23, 1973 



Modified Application for New Grant No. 725CM - 


To: The committee comprising Drs. Gardner , Loosli and Sommers 

Subject: Jack Chalon, M.D., Albert Einstein College of Medicine, *.•’ 
■ Bronx ' 

Modified Application for New Grant No. 72504 P‘- : 

"Changes in Tracheobronchial Cytology" 
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History 


1972 was 
with CTR 
detailed 


v. An earlier application considered by the SAB in September, 
deferred for further information. Dr. Chalon conferred 
staff on January 4, 1973? and as a result has submitted a 
modification of his previous application. 
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This applicant has been supported since 1969 . His pending 
request (No. 72504) is for $18,110. plus one additional year. 

Documents Submitted (attached) 

1. Letter (8 pages) dated January 10, 1973* 

2. Application dated July 5» 1972 (This is the same appli 
cation you have seen previously: the voluminous appendices are not 
included). 
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ALBERT EINSTEIN COLLEGE OF MEDICINE 

OF YESHIVA UNIVERSITY 

1300 MORRIS PARK AVENUE, BRONX, N.Y. 10461 • CABLE:El NCOUMED, N.Y. 


' DEPARTMENT OF ANESTHESIOLOGY 






January 1:6, 1973 


4 * ; t ' • ‘ ‘ • • 


Robert C. Hbckett, Ph.D. 
Acting Scientific Director 


The Council for Tobacco Research - U.S.A., Inc. 
*?;■ ' HO East 59th Street 


New York, New York 
Dear Dr. Hbckett: 
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PHONE: C12) 430-2000 
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I enclose the letter you requested at our meeting on January 4th 




in> relation' to a two year extension of Grant 


#725. . v 

■’■ ' • - ;■ r. T.7* 


Sincerely yours. 


^ ^ 


■ v~-V - y.vi-. c *‘. 
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■?^T' 


J. Chalon, M.D. '-•*./• 
Assistant Professor 


JC/kb 

Enc. 








ALBERT EINSTEIN COLLEGE OF MEDICINE 

OF YESHIVA UNIVERSITY 

1300 MORRIS PARK AVENUE. BRONX, N Y. 10461 • CABLE:EINCOLLMED, N.Y. 


DEPARTMENT OF ANESTHESIOLOGY 



January 10, 11973 






PHONE: (212) 4304000 




Ors. Sheldon G. Sommers and Robert C. Hockett 
The Council for Tobacco Research-U.S.A., Inc. 
110 East 59th Street 
New York, New York 10022 



Dear Drs. Sommers and Hockett: 


I thank you for the interview which you granted me on January 4:, 
1973 in connection with the proposed extension of Grant number 725* 

Following preliminary research work done in the last six months 
and after discussing the matter with you, I feel the following relevant 
points should be made with regards to the course of study to be followed 
in connection'with the project enti tled "Changes in tracheobronchial 
cytology;" and based on the following points: 

1) During the period: October 1!, 1969 to July 1 , 1972 smears 
fromi 1,365 anesthetized women were analyzed in relation to nuclear 
position changes and goblet cel II percentage variations during the men¬ 
strual cycle and the effect of old age, pregnancy and; exogenously 
administered sex hormones on these cytologic changes.0) 


-a U.-v 


* 


Y . * - ■ 


"'Cyclic cytomorphologic and cytochemical changes were noted ini the ‘ 
epithelia of younger women but not in the epithelia of older women 1 and 
males. During the proliferative phase of the menstrual cycle the nuclei 
of the ciliated cells were found mainly in the basal position. Follow¬ 
ing ovulation they ascended! to mid-position, and as the secretory phase 
progressed they mi grated towards the apex. After approximately the 25 th' 
day, increasing numbers of cells with basal nuclei were again noticed. 
Intracytoplasmic mucopolysaccharide content increased with the ascent 
of the nucleus. When cells with basal nucleii predominated once more,, 
goblet cells proliferated concurrently, probably indicating metaplsia 
from ciliated cells with high mucopolysaccharide content."" 

It was assumed that these cyclic fluctuations might probably protect 
females from inhaled irritants and carcinogens. 

2) In order to assess the effects of cigarette smoking on the ’ 

'cyclic, variations described abpve, efforts were made to compare nuclear^^ 
position variations and goblet cell percentage changes between women _ 

with differen t smoking habits . It was found that there were very Tittle ^ 











differences in: that respect between non smokers and light and medium 
smokers. Heavy smokers, however, displayed generally increased goblet 
cell percentages and a less marked nuclear position variation: during 
the menstrual cycle. 



3) Damage to the components of the ciliated epithelial cellls 
(cilia, end plate, nucleus and cytoplasm) was noted in several smears j 
and appeared at first to be more marked in patients who had breathed 
dry anesthetic gases.'*' A speciall study was conducted on healthy non 
smokers of both sexes using a point scoring system to assess damage 
numerically and it was found that dry gases produced significant cytologic 
damage if used for over an hour whereas gases with a 60% humidity at 
room temperature and fully humidified at body temperature did not,, for 
periods in excess of three hours. ' ' J r '(. 


4) Cellular damage caused by dry anesthetic gases are not specific 
and similar changes are found between the various smoking groups . This 
is in accordance with histologic studies made by Auerbach et al (3) who 
also describe increases in goblet cell percentages in smokers. 


Based on the last two points, a pilot study was conducted on a 
group of 180 patients to try and correlate smoking habit with preoperatiive 
lung function tests, percentages of normal cytologic features at the onset 
of anesthesia and postoperative complication rate . In' add lit ion a special 
study subgroup was formed in which smokiing habit was correlated with rate 
of decay of cytologic features between the onset and endi of anesthesia 
when dry and humidified gases were used. - 


Preoperative lung function tests (figure 1) differed little between 
non smokers, light, medium and heavy smokers but there was a marked 
decrease in lung function in very heavy smokers. These results are 
similar to those obtained by other authors (4-6), The correllatiion between. - 
preoperative lungi function and postoperative complication rate was 
of the order of R * 0.65. 

The percentage of normal cytologic features at the onset of anesthesia, 
on the other hand, varied markedly between the various smoking groups 
being highest in non smokers and lowest in very heavy smokers (figure 2) . 

In this instance the correlation coefficient between intraoperative cytology (at 
the onset of anesthesia) and therate of postoperati ve compl icatiions was 
0.32, thus indicating a much closer relationship between these two factors. 


The rate of cytologic decay during anesthesia (table 1) did not vary 
between light and non: smokers and medium and heavy smokers if the gases 
were humidified, whereas when dry gases were used, light and non smokers 
fared best. 

Considering the results obtained thus far, it is felt that a’two 
year special study should be conducted to try and correlate the possible 


8&SC00T 




protective effects of female hormones with cytologic damage caused 1 by 
smoking, preoperative lung function and postoperative complication rate. 

In fact, if damage to the cells caused by smoking was found to 
vary with alterations in goblet cell percentage in younger women during; 
the menstrual cycle and If this could be correlated with a decreased 
postoperative complication rate and improved lung function, our 
assumption that females are indeed protected by their sex hormones 
against bronchogenic carcinoma (and possibly obstructive lung disease) 
would be strengthened., 

The following line of study is proposed: 

1) 1 To study a group of young female patients subdivided by smoking 
habit (amount and duration)'; all patients being about to undergo routine 
surgery under general endotracheal anesthesia. 

Investigation to include: 

a) Relevant history and required historical data 

b) Preoperative lung function tests (Peak expiratory flow 
rate, FEV1 and FEV3) 

c) Study of tracheobronchia smears obtained at the onset of 
anesthesia in relation to:. 

1) Nuclear position 
i i) Percentage of goblet cells 

Mi) Calculation of the percentage of normal cellular 
features 

d) Postoperative evaluation including the monitoring of tem¬ 
perature, examination of the chest (physically and Roentgeno¬ 
logical ly if needbd) and blood gas analysis if relevant. 

2) Controls to include older females and males of various age groups 
and of various smoking habits . 

3) A special study on the possible protective effects of exogenous 
hormones and other steroids in patients receiving these drugs preoperaitively 
or intraoperatively for therapeutical reasons. 

4) A study to evaluate the resistance to dry anesthetic gases 
between various smoking groups of both sexes (cytology and postoperative 
follow up). 

5) To continue the search for malliignant cells appearing from time 
to time in smears and to arrange for the follow up of patients producing 
these cells. 







In addition as there seems to be a racial and environmental 
influence oni the incidence of bronchogenic carcinoma (7) it may be 
advisable to repeat the original hormone study in Japan. Arrangements 
have already been made to put this into action should' the Council 
feel: that i t would be of Interest. 





Sincerely yours, 


VI,. 


0 


t * C ^ 


J. Chalon, M.D. 

Ass is taint Professor 


JiC/mm 

enc. 
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APPENDIX 1 


ABBREVIATIONS USED IN FIGURES 1 AND 2 

Smoking Groups: 0 Non smoker 

1 Light smoker (1-9 cigarettes a day) 

2 Medium smoker (10-19 cigarettes a day) 

3 Heavy smoker (20-29 cigarettes a day) 

k Very heavy smoker (over 30 cigarettes a day)' 


REFERENCES 

1) : Chalon.J., Loew B.A.Y., Orkin, L.R. Tracheobronchial cytollogic 

changes during the menstrual cycle. JAMA 218:1928-1931, 1971 

2) i Chalon, J., Loew, O.A.Y., Malebranche, J. Effects of dry anesthetic 

gases on tracheobronchial ciliated epithlium. Anesthesiology 
37:338-3^3, 1972 

3) Auerbach, 0., Stout, A.P., Hammondi, E.C., Garfinkel, L. Changes in 
bronchial epithelium in relation to sex, age, residence, smoking 
and pneumonia. New Eng. J. Med. 267:111-119, 19&2 

4) Cigarette smoking and lung ventilation. Comment, British Med. J'. 
of Austr. 2 (I I) 68-77, W 

5) Peterson, D.i!. et al. Archives of environmental he a lit hi. I6(2)i 215- 

218 , 1968 

6) I si ami, M.S. et al. Pulmonary functions in smokers. Indian J. 

Physiol .and Pharmacol. 14(30 165-173, 1970 

7) Belcher, J.R. Worlld-wide differences iin the sex ratio of Bronchogeniic 
carcinoma. Brit. J. Dis. Chest 65:205-221 , 1971 
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|Type of Study 

Smoking habit 

! • i 

Rate of decay of cytologic 
features during anesthesia 

v *7 c*~ v 

# 

1 DRY 

! gases; 

i | 

Non smokers and | 
light smokers i 

I. ___J 

: } . 

•15 ! 67 • 15 : 

- J . 1 . 

Medium and! heavy j ! 

smokers j 9 1 (53 7“ 9 

< Ir 

Gases 

with 

Relative 

Humidity 

i 

Non smokers and 
light smokers 

10 

85 j IT I 

i I 

Medium and heavy 
smokers 

j *• 

7 

i ; 

l i 

85 « 11 • i 

i i 





^V**-*-> • 

‘fife 

:. ■'X.'-vV. ’ 

, ix- - 


TABLE 1. 

Effects of smoking habit on rate of decay of cytologic 
features during anesthesia in patients breathing dry 
and 60% humidified gases 

Non smokers and light smokers: 0-9 cigarettes a day 
Medium and heavy smokers : 10 or more cigarettes a day 

11: number of cases, X:Mean measurement 2L: standard 
deviation frcnthe mean. 
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CARCINOGENESIS AND CHRONIC PULMONARY DISEASES 


The 






COMMITT EE: 

.^® Dr. Loosli 
Sommers 


110 EAST 50TH STREET 
w Xj^<^^*MQacin 


History 
' No. 721301-1 

:■•>.. ; - - 725C(Deferred) 

U.S.A., Inc 725 b Act:io/i/ 7 i 
725A Act-.10/1/70 


Gardner 



pH . , p .. ^ : 1 


;•■ 725 Act: 10/1/69 

V' v^w-/.;■■■ •*;/,-*• ■ • $&;-> • ' 

■ ;gy.;v:■;■V- :j\. 




Date, July 5, 1972 M 

^ ■ - .-V • v*‘V7^;; ‘ ■ ■ ■ r ' J/ , • - • . 

^iJ'Nameoflnves»igator(s): (include Title and Degrees) Principal Investigator: Jack Chalon, H .0 .' 

. - ■ ••• v : -Ass istant 




Professor, Anesthesiology ::&F1' 

. .--f. »' fc :, ;.v . > •?>>;, V’tTsr 

rico, M.O., Research Fel low ' r V/. :/ v'V. 


Inslitulion & 
Address: 


3*Associate Investigator: Dr, Valentin N. Dolorico, 

Consultant: Louis R. Orkfn,.M.D ., Professor S Chairman.Anesthesiology 
Medical Technician: Miss Cheryl B. Rabiinowitz, B.A. 7v 

Albert Einstein College of Medicine 

1300 Morris Park Avenue ^ 

Bronx, New York 1046] . . F' -v'-- V ’ 








,v; r 3# Short Title of Project: 






CHANGES IN TRACHEOBRONCHIAL CYTOLOGY 


FOLOGY v , r ,wy' u 

^T. j. v '-.; .• • •;!.*: , '.-rr* 


^4; ProposedStarting Date: October 1 , 1972 >;>- 

5. Anticipated Duration of this Specif ic Study: Two years extension 


?■ 4.; x 


^ 6« Brief Descriptor! of Objectives or Specific Aims: Three years of support-by the Council! for Tobacco 

Rtesearch, Inc., U.S.A. have allowed us to establish the existence of cytomorphologic 
andLcytochemical changes in the cells of the tracheobronchial epithelium of patients 
undergoing genera 1 endotracheal anesthesia. These include cyclic changes in young > 
-.women during the menstrual cycle (11) changes due to dryness of anesthetic gases (2,3) 
and the detection of disturbances in cell anatomy resulting from the inhalation of 
:^? rr * tants and the development of malignancies. This study proposes to extend the ~ 
examination of bronchial washings obtained during anesthesja end Include ; £he pre-^ • 
^operative evaluation and post operative follow up of the patient as a whole in order 
: ^to assess the effect of the cytologic changes already described on the development ^V.' 
Vof physiopathologic changes during the post operative period. . 






v'--^ | 


t .i- - -J 


!t also'proposes to relate to tracheobronchial cytologic response in non-smokers , 
smokers and previous smokers to the inhalation of dry anesthetic gases and the effect 
of smoking on the cycliic cy tomorphologi c and cy tochemical changes found in young 
females during the menstrual cycle 



■ ... •. i ^ ■' ' -r<« V i?k ^ 

■ v ] vyit:<:FK T " •• .*:•*;${/■* : - 

t IN • f ». # ... . . . . . ‘ V .. 


7. Givea Brief Statement of your Working Hypothesis: 

See"appe&tfx ’ fe': ft‘wf'i) 



2 . 

Experimental design and procedures: (Attached separate pages) 



See appendix 2 





Physical Facilities Available (Where Other than Administering Organization Indicate Geographical Location) 





* 10. Additional IRequirements: 




A Pulmonary Function Indicator is required 
Expendable supplies include 

(1) Glass slides 

(2) Staining materials, fixatives and mounting media 

(3) Photographic fiilm, developing and printing 

(A) Pub 1icat ion expenses (Charts, diagrams, color publicatlons) 
_(!») Travel expenses incurred in the presentation of papers and 
attendance at Medical and Scientific Meetings 



- 


aflk Biographical sketches of all principal and professional personnel (append) 


>ersonnel (append) . .V;:..V'. 

•. ; ;V y-,.-; i;}.•' • ’'-X■; rV 


Dr * Jack Chalon - See appendix 3 Dr. Valentin N. Dolorico - See appendix A 
• Louis R. Orkin - See appendix 5 

•/' ' Miss Cheryl B. Rabinowi tz,B.A. - See appendix 6 '' 

‘, -12. list of publications: (Five most recent as pertinent) (append) 


,■■■ -j • »%■,}•. • * 


^® e appendiSoZirce 


4~.-:'.' : ' ■ -■ . •.«•• '.^.v • »*. ./ . ' 3. 

.< v ^>,‘-'" 1 ■- v^-. • * 




3.. Budget: (1 st year) 




..-•^ ■S;.''' :"* / • V-."r?;.-.-.*■'• ' - -*r^r 


ix|,^v 

• Vx -X'.-y : i 

- ■ * - .-c,/ 




! r-'r^fr''^A. Salaries (Personnel !by names) 
Professional 


-* VVU;.yy X. Xy ■' 

Dr. J. Cha lion ; . v •, ■; 
w Dr Valentin N. Dolorico 


%time 

’ 50? 
100 ? 


; Amount 

■ : ~'■ ‘V *'-' '-*• >• ■\‘: v 

Full time salaried 
Full time salaried 




.;y*vfS 


Technical 

Hiss Cheryl B. Rabinowitz 
Fringe benefits 15? 


B. Consumable Supplies (list by categories) 

SS- •• : ■: 

'Stains, fixatives, slides, 
'Photography 


.. • ..Y’r-'y’-.; x' ‘ . 


C. Other Expenses (itemize) 

Publications 

Travel 


’•v£v. .'i V.r, 

-VfV ?•• ' r ■ 

-vrv I' • V : ■-•: •- 


: v v D. Permanent Equipment (itemize) 

Pulmonary Function Indicator 
!v "X(Chemiitron) 

• r\^ y % ^ _ \ *;V - • , 

‘ VVf , 

^; E. Overhead (1 5% of A + B + C) 

* •• ‘ • '•-•-• 

: -r0 r Estimated Future Requirements: 

’ Salaries Consumable Suppl. 


110,894.00 
1 ,634.00 


Sub-Total 

12,528.00 


1,000.00 
250.00 

Sub-Total 

1,250.00 


700.00 

500.00 

Sub-Total 

1 ,200.00 


885.00 ^ 


2 , 21 * 7.00 

Total 

18,110.00 


Other Expenses Permanent Equip. Overhead 


Total 


* 

V 


Year 2 

13 , 781.00 1 . 250.00 

1 . 200.00 

none 

2,1*36.00 

18,667.00 

Year 3 




✓ * / 



Signature, 


It is understood that the applicant and institutional officers 
In applying for a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


A £_ (i « / a - _ 

Director of Project: ‘: J. * \ *- # t 4/ *- £l A* " /7 ^ 

, Telephone 


Signature. 


>fc 


Head of Institution 

Source: https://www.industrydocuments.ucsf<^d$4does/jjyyl0($00 


Telephone 


1003538392 







Duration 
3 years 
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APPENDIX 1 


The Hypothesis envisages the development of routine screening of all patients 




jj-r-. undergoing general endotracheal anesthesia for the surveillance and study of ab- v.'lfo 4 v :. 


v/ v y; normalities andl their possible causes with particular emphasis on bronchogenic 




V - carcinoma. It also proposes to scrutinize the effects of dry anesthetic gases In 


; comparison with partially and fully humidified gases and to determine their action 




on the ciliated columnar epithelial cells of the trachea and bronchi' and to evaluate 


•#J-"‘-vEVthe cytologic data in relation to the pre-intra and post operative follow up of the 


patients in> order to assess optimal desired humidification which will redluce the 


• •i. Incidence of post operative complications. 




l-C Since we have demonstrated the existence of cyclic cytomorphologic and cyto- 

. : ••• • . •• • . 4 : ; * 

- * • - v ; - 

chemical changes in the tracheobronchial trees of women in the reproductive stage 


;!" v. 


of life and since there Is a lower incidence of pulmonary carcinoma In females. 


some related factor probably protects the cell from inhaled irritants and carcinogens. 


Figures computed to date indicate that these changes are less marked in female 


heavy smokers who have a higher incidence of metaplasia from ciliated into goblet 


cel Is . 


The excellent diagnostic potential and large number of available patients can; 


be correlated to develop guidelines to improved intraoperative care and to interpret 


some of the abnormalities occurring after exposure to unsatisfactory atmosphere. 


Previous history and preoperative evaluation (lung function tests) followedl 


by the intra and post operative follow up of a large number of patients exposed to 


dry or humidified anesthetic gases may throw some light on the defensive mechanisms 


of these individuals and their ability to resist the development obstructive lung 


41 .;-u disease and! pulmonary carcinoma. 








1003538394 mmSM 




a •--‘..-♦-A’ Vv - - 


- t -- - * • ■ - ■ 


. -c v - 1 
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APPENDIX 2 








A. We have shown that: 

Cytologic changes which occur in the endometrlura are paralleled by 

1 

epithelial changes in the tracheobronchial tree . Duringi the past 
33 months 256/ patients have been examined and the folHewing methods 
used. 

li. SCREEN 1NG : Randbmly selected patients from the 10,000 cases under¬ 

going routine general! endotracheal anesthesia were examined. As soon 
as possible after intubation, routine suctioning of the tracheobronchiail 
tree yields sufficient sputum for smearing and immediate fixation:. The 


B. 


’.v-w* -. . 










. » ' >\- 




•••• 

slides are staiined by the Papanicolaou and Periodic Acid Schiffi Methods. 


Mean nuclear position is assessed by examining 300 cells in each slide. 
If the nucleus is at the base, the middle or the apex of the cell it 
respectively scores 1,2 or 3. Thus a total score varying from 300-90Q 1 
for the 300 cells is possible. Percentages of gdblet cells in relation 
to all columnar cells examined (ciliated plus goblet) are noted. 
Photography of usual and atypical findings is used for record keeping.* 
All smears are also screened for nuclear and cytoplasmic atypiia and 
are included in the appropriate Papanicolaou Class. 

We have also shown (3) that the tracheobronchial ciliated epithelial 
cells of patients exposed to dry anesthetic gases suffered significant 
anatomical changes if the time of exposure exceeded one hour. 


-• t V. < - . 


2. Selected! patients undergoing prolonged surgery are studied in sub- 


O 

O 

CO 

01 


groups receiving similar introduced relative humidities varying from CO -’1 

.. .... ■ ■ r: 

dry gases to fully humidified gases. All patients are examined pre- ^ 


■ c 

• «•. -• l-''v : v 
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APPENIDIX 2 (CONTINUED) 




operatively to assess their pulmonary functions (FEV1, FEV3 and 
Maximal! Expiratory Flow Rate) and relevant past and family histories 
They are followed up post operatively and the development of pyrexia 
physical chest signs, x w ray abnormalities and V/Q aberrations noted 
(from bloodi gas analysis). Smears taken from these patients at the 
onset and at the end of anesthesia are examined and damage due to 



dissecationi is looked for in the nuclei, cytoplasm, cilia and end 
plate and assessed numerically by a point scoring system . The 
development of cellular changes is correlated with the incidence of 
post operative complications in the groups receiving dry and humidified 
anesthetic gases. 


Most of the findings of the first 33 months have been published r 'C 

- ■ - - -V'-.V 

are incorporated in appendix 7. A progress report for the last 12 
months wiill be available at the end of August. 

The multiplicity of factors involved demands still larger numbers . 

of patients but the following conclusions can be made: 

1. Changes occur in the cells which are definitely related to the menstrual 

1 


2 . 


Female heavy smokers have less cytomorphologic changes but a greater 
incidence of metaplasia of ciliated into goblet cells (this series still' 


needs to be expanded) 


3. Dry anesthetic gases affect ciliated columnar cells when administered 
through an endotracheal tube which by passes the moisturizing zone in 
the nose iif anesthesia lasts more than one hour. 



1003538396 



. s 


- 8 - 

APPENDIX 2 (CONTINUED) 

4.. Smokers have less normal features in their ciliated epithelial cells 
than non-smokers but their cells suffer less when exposed to dry 
anesthetic gases. 

5. Patients receiving dry anesthetic gases have an increased rate of 
post operative complications (23%) than non-smokers. The series 
studied is still small and further work is needed in that respect. 

6. Patients placed on the circle absorber system receive anesthetic 
gases with varying degrees of humidification. The humidity of these 
gases can be assessed iin relation to fresh gas input, respiratory 

v ‘ minute volume and CO 2 production. Nomograms have been drawn by us 

. 4 

to predict the humidity of this system . Because this system generates - 
water vapor which condenses in its valves, bag and tubing, bacterial 
growth is easily promoted wi thin its midst. We have devised a non¬ 
rebreathing humidified system (to be published) in<which humidity can 
be regulated at will and the system %pt dry and sterile. 

7. Abnormal cells (so far atypia falling into class III) appear from time . - 
to time in smears. 







REFERENCES 

ALL DOCUMENTS INCLUDED IN APPENDIX 7 

; 1. Chalon J, Loew DAY, Orkin LR. Tracheobronchial Cytologic changes during 
the Menstrual Cycle. JAMA 218:1928-1931, 1971 

2. Loew DAY, Klein SR, Chalon J. Volume-control led relative humidlity using 

a constant-temperature water vaporizer. Anesthesiology 36:: 181 -1184, 1972 

3. Chalon J, Loew DAY, Mhlebranche J. Effect of dry anesthetic gases on 
tracheobronchial ciliated epithelium. Anesthesiology (in press) 

k. Chalon J, Kao ZL, Dolorico VN, Atkin DH. Humidi ty output of the ci rcle 
absorber system. Submitted to Anesthesiology 











February 6 , 1973 



Grant Application No. 766 A 



To: The committee comprising Drs. Andervont, Gardner, and Huehner 

Subject: Richard A. Lerner, M.D., Scripps Clinic and'Research Foundation, 
LaJoIla, California 
Continuation application No. 766 A 
"Studies on Persistent Viral Infection" 



History - ~ : V- 

The grant now current, $49,495, supports the last year of 
a three year program. 



The pending application, in the amount of $ 64 , 385 , requests 
continuation", and hence has no priority in competition. 

Documents Submitted (attached) 

Application dated January 26 , 1973 (25 pages plus bio¬ 
graphies and bibliographies). Included is a s ummar y progress 
report on pages 5 and 6 . 


FWN:wg 

Ends. 



Ip* 





S V 



The Council For Tobacco Reseakcii-U.S.A., Inc. 



A' '• : 


110 EAST 5 9TK STREET 
XEW'YORK. X, V. 10022 
(212) 421-8885 




l 


Application For Ren ewal of Research Grant 

(Use extra pages as needed) ; ‘ V , 

First Renewal [X) Second Renewal Q Date: 1/26/73 ?; lp!§i' 



• tSk - :j , .... 

^ 1- Principal Investigator (give title and degrees): ; 

Y ! -‘' ■ 

Richard A. Lerner, M.D., Associate Member 


lit a 

...; v. 





v •, Ur^TW'*. 


2. Institution & address: 


• V V •• 








Scripps Clinic and Research Foundation 
476. Prospect Street 

La Jolla, California 92037 .vAvSAY 


■ : y 






^:'A3. Deportmenl(s) where research will be done or collaboration provided: 

Department of Experimental Pathology v \:.^V:: 


v-it.v jV;.-/ 


•\<y< " .*.■ C •* ' A* 

„-j.. A; u v^i 



„ w 4. Short title of study: 




Studies on Persistent Viral Infection 




; 

- * 

•« >*\ • i 


5. Proposed renewal date: July 1, 1973 - "" 

6i How results to date Have changed earlier specific research aims: ‘ *■ \ 

Some significant observations have been made on continuous lymphocyte's established 
from the New Zealand mice and a unique C-type virus has been isolated. As will 
be^ described in detail below, we intend to add tto efforts already in progress a 
number of studies based on this new observation. 
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7. How results to dote have changed earlier working hypothesis: 
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8. Any odditional facilities now required? Describe briefly: . * " . ; '".r:. * 

As described in detail in the Methods section, we intend to do a large number of studies 
‘.to determine the number of gene copies of the new virus which we have isolated in 
Also we intendlto determine the evolutionary history of this malignant oncogene. All the • r^x'h' 
^^^liip^sfudiies, and those regarding evolutionary conditions in particular, necessitate extreme 
precision in determining the melting kinetics of the nucleic acid hybrids. The Actta 5 - 

' y t recording,spectrophotometer which we are requesting will enable us to study these 

parameters. As you will see from the budget, we have not asked for a substantial 

increase in funds, but rather are asking for this particular piece of equipment and 

Have deleted some other items in order to be able to purchase it. Also, we have 

now received some funds from the National Science Foundation; however, they are , • 

not to be used for the work proposed in this request and at any rate they would not 

be sufficient to enable us to carry out this problem because of its increased scope. " r . 

The increase in direct costs is approximately $8,000 to accommodate a two-fold / 
increase in professional staff since our last report. ■■ 


9. Any changes in personnel? Append biographical sketches of new key professional personnel: 


' i v-.i 


. _ „ As will be described belbw, our group has increased substantially in size. Two -■-'tV.'«;.^ : r ] 
notable additions to the staff are David Kohne and Fred Jensen. We feel that these 
additions greatly increase our depth in tissue culture and nucleic acid chemistry. J 
The curriculum vitaes of tihese'two investigators are appended. 
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10. Append outline of experimental protocol for ensuing year. 

^ 1L list publications or papers in press resulting from this or closely related work, (appjnd reprints or manuscripts 
not previously sent), v .. : 'Y\v,< 

;■ See attached list. , , 
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- % time 


Amount 




: VT ^ ; : -j A. Solcmes (give names or state "to be recruited'') 

'^7;^ Professional (give % time of investigators) 

: - even if no salary requested) . 

:J>, * *#fyJ’’Richard A. Lerner v yy. 50% .'yyy^l^y^ 

y-..y • , Frank J. Dixon, Consultant ' :f ' . -- -0- 

-f#^y#|;Da'vid Kohne y-Wf0-'J$j 
/ Fred Jensen . \y -. ■ 100% ' : -0- ’ 

Alvaro Puga 100% 9,527 

Stephen J. Kennel 50% -0- 

Bert C. Del Vrlilano 100% -0- 


Technical 

Catherine Morris, Technician 100% 

Part-time services of: secretary, animal caretakers, 
photographer, glass washers, histology technician, 

EM technician, machinist & electronic repairman 


B. Consumable supplies (by major categories) 

Tissue culture media, glassware and plasticware 
Isotope labeled compounds 
Liquid scintillators and vials 


Sub-Total for B 


C. Other expenses (itemize) 

Photography, histology, part-time use of 
' ' ’ electron microscope 


Sub-Total for C 


D. Permanent equipment (itemize) 

Beckman Acta 5 spectrophotometer for 
work ini nucleic acid chemistry 


E. Indirect costs (15% of A f-B+C) 


Sub-Total for D 
E 


8,618 

6,967 


Sub-Total for A 25.112 


6,000 

3,000 

3,000 


12,000 


4,092 


4.092 


Running Total of A + B-f C L 


17,000 


17,000 


6,181 


Source: https://www.industrydocuments.uq§| # ff(jt^ycs/gyyl®(iQ085i 









..■£■*"&'■ s* 


V»-> f ’ 

r ; 

T to 1- ' * 
jy. '* -* 


■v*?': „ 


-.cAj-vj s-i: 




^3'-^ 


i-':^’-^ v '■ '■-*- /. 

-T~ vfV ; / , • 

: i&: 


• *■' •' ' ■ - " 4. "■ . 

t^fe^*......■.■•-• •■■■■..> v ■ - • •■ • ; - ■ '••'•• ■ ■•;.■ 

■ “ ' ••'*.; • ' ' ' 

f< ’ ■- . *• ■ V : . -i 

{ Other sources of finonciol support: 

l ^ r ^ 1 list fmancia! support from oil sources, including own institution^ for this ond rclotcd research projects. 

'mm.. 

-v, *• " *•. v« •■■■:.• :-J.v,v : •• 


Title of Project 

•! Studies on persistent viral 
infection 

Molecular structure of the 
immunoglbbulin receptbr in 
continuous cultures of 
diploid human lymphocytes 


CURRENTLY ACTIVE 
Source V • 


Vs* , • 

fe;' 


«V5- i 
, 4Wtf\ 


Immunopathology of virus 
1 .5 •; infection (Salary - RALi) 

- 


Title of Project 


.&V- 1 

tii* • > *• ^ 


• v.* 

rv'- .• 


(give gront numbers) 

Amount 

Council for Tobacco Research 
*766 

$49,495 

National Science Foundation 
j GB 34296 _ , 

$65,000 

I 

NIH Career Development 
Award A1-46372 

approx. 

$125,000 

PENDING OR PLANNED .. 

*•- • ' ' r ■ 

Source 

1 (give gront numbers) 

| Amount | 


Inclusive. 

Dates 


7/1/72-6/30/73 

6/1/72-11/30/74 

7/1/70-6/30/75 


Inclusive 

Dates 


- . • ■ v \- 

: It is understood .that the investigator end institutional 
^.officers in applying for o grant hove read and occep! 
the Council's "Statement of Policy Containing Conditions 
I >./ond Terms Under Which Project Grants Arc Mode/' 


Checks poyable to 

C fipps Clinic and Research Foundation _ 

’ Mailing address for checks 

-Mr. O.K. Kincaid, Controller 

■ i — _ ___ -- 

. Scrlpps Clinic & Res, Fndn., 476 Prospect St . L _ 

pK J - La Jolla; Calif. 92037.. 

^ *?> ;i - -' , , . - * 

^“' V =•/' -v ' ; r "' v ' ■ ■' 


Principal investigator 4 

Typed Nn,. Richard A . Lerner/M.D. 

Signalers Date \ | ^ 

Telephone_ 714/459-2390, ext. 470 _ 


Ar»oCod* Number 

Responsible officer of institution 

Typed I Nome Edmund L. Keeney, M.D, 


Extcniioi) 


Title . 


President and Director 


Signature 



Telephone 714/4 5 9-2390, ext. 2i 


-2__-_Arts Coda _ _ KmnLtr 


*n*f ?:; :-.r^T '$ 
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- 1 ^5-/10. Experimental Protocol , ; 
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- F f> A. Introduction - \- 
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'■'■' v '‘ During the first three years of our research program under the auspices of the 
Council for Tobacco Research-U.S.A., Inc., accomplishments in a number of areas 
have been made. 

First, we decided that since the problems pertinent to the biology of cancer 
are broad in:scope it would be necessary to form a group of investigators with multiple . 
talents to approach the problem. This has now been accomplished and we have a group 
consisting of individuals with expertise in cell biology, virology, immunology, pathology, 
medicine, nucleic acid and protein chemistry (curriculum vitaes appended). The 
collaborative efforts of this group have proven effective since a number of significant 
gains have been made: ' . 

- • 1) A new species of DNA associated with the plasma membrane of lymphocytes 

has been described and our results have now been confirmed, in a number of laboratories. 

2) Methods for radioiodination and! isolation of polypeptides from the surface 

of cells have been established. Currently, any plasma membrane associated!polypeptide 
against which one has an antisera can be isolated (see below). - 

3) 25 different continuously growing lymphocytic cell lines have been established 

from the NZB, NZW and (NZB x NZW)Fj hybrid mice. The cell lines were shown to have ■ i. 
a marker chromosome and a deletion involving the X chromosome. A new "C type" / YY y Y 

RNA containing tumor virus was isolated from these cell! lines. This virus can be obtained 
in large amounts, contains reverse transcriptase, and has already been supplied to a number 
of investigators interested in cancer biology. Of considerable interest is tihe fact that 
when 1.0 x 10^ syncytial! forming units of this virus were injected into newborn (NZB x BALB/c6)Fj 
and (BALB/c6 x NZB)F] mice they developed both leukemia and lupus erythematosus (see Below). 

4) Methodology for immunologic study of the fates of nuclear and nucleolar f 

macromolecules has been described. These studies can now be extended (see below). .v.,.Y, 

*.•> 5) Infection of human lymphoblasts with RD114 virus was accomplished and!an 

interesting biological effect was observed. 


• 1° collaboration with Drs. Berge Hampar and Bob McAllister, a series of experii 
were undertaken to determine if four different continuous lymphocyte cell lines could be 
infected with RD114 virus. These experiments were undertaken for two reasons:; 


ments 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





i) It would be technically advantageous if suspension cultures which produce 
RDU4 virus could be obtained 

V.' ’ 

ii) We were interested in the morphological and biochemical effects of this 
virus on diploid human cells. 

Several interesting results were obtained. . . _ . . 

First, when the cells and/or culture fluids were assayed by electron microscopy, 
RNA dependent DNA polymerase, gs antigens, or focus formation, it was clear that 
they were infected and producing RD114 virus. Thus, the technical objectives of the - ' 
research protocol were realized. More interesting. However, was the observed alteration 
in the cell growth pattern and morphology after infection. The cells first formed clumps, 
then large giant cells with an increase in the ratio of nuclear/cytoplasmiie material. 

This "CPE" in our experience is unique to RD114 virus and has not been seen with VSV, 
polio, Arbo, Kirsten-Moloney or myxoviruses. The process induced seems to be either 
syncytial formation and/or endoreduplication of the nucleus but further studies. wi111 be 
necessary to decide between these alternatives. Autoradiographic studies and karyotypes 
are being done. If it can be confirmed that the process involves endoreduplication of 
the nucleus then further studies on the molecular mechanisms by which a RNA tumor 
virus causes a derangement in the control of the "balance" between 1 nucleic acid 1 
replication and cytokinesis will be carried out. . ; 

An important aspect of these findings is that they suggest, as Hamper has said 
in His memo of 12/7/72, that "a number of parameters be checked before any attempt 
is made to inoculate inactivated virus vaccines". This is especially important since 
exposure of lymphoid cells to RD114 virus presumably inactivated with (i-propiolbctone 
leads to rapid appearance of syncytia. Furthermore, after 3 weeks, even using this 
"inactivated" virus there was evidence that virus replication was occurring. 

Our methods for a continuing study of most of the problems outlined above 
have beemdetailed! in previous reports. In this report we will concentrate on some 
new approaches v/hich based on our experience of the last three years appear 
to be technically feasible and of conceptual importance. 
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Detailed Description and Rationale for Our Add 
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Iditional Research Effort V-T!" 
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C L- , ' o In add,f,on *° continuation of the work that has already been in progresrover 

asf 3 years » , w f bave undertaken a new effort. The conceptual aspects upon which ’ 
this new approach is based and the methodolbgy with which to study the problem have 
b J en developed in our laboratory during the first 3 years, of this program. ... 

I ! 1 is wen kn ° wn ^ at ° ^rnor evokes a cellular and humoral iimmune'res^nSSfS 




V • •; , ■ ■ v,, ” wn " l,ur . u rumor evw es a cenutar and humoral! immune response in its ™ 

, , ,, recent y *1 was assumed that the immune response was protective and continued^ 

O^SjJJ^rowth.of the neoplasm was due to the fact that the immune defenses were overcome by'the 1 ! 


P11SBB 9 rne neoplasm was due to the fact that the immune defenses were overcome by the* 1 ®? 

^° w ® ver / we now know that antibodies formed in the process of combating the 

■:. /*nn nAtinnilfkr iv iL_ I _j.i xl t . ... ^ 


- ti t - Wi,,,wuu,cy njiiiwu in. me process or comparing the tumor -V&m 

^P^^^xan actually be injurious to the host. The most obvious effect is the direct consequence of ISIS 
synthes's; of "enhancing, antibodies". These antibodies have been welI studied,by the HelIstSm^ 
.^jp^^and others and are thought to combine with tumor specific transplantation antigens (TSTA) oni^^! 

rp I I Clirfrfrflr nnrl Ik ....... •_l_f__• .1 . . . if * __ _ ... V / ' 


j ,1, w - ,u.v-v. m.iii W wuim!iiu'yc. uccu wen sruaiea oy me neiisiiroms /*} 

.^jp^.,,and others and are thought to combine with tumor specific transplantation antigens (TSTA) oii’jSij 
celljurfaces and! in some way interfere with the potentially protective effect of a second cyteS& 
anybody. A second way in which the immune system may be involved in carcinogenesis is by *§|f 
octivation of a latent viral genome. The work of Schwartz, Hirsch and Cornelius 
. shoW L tiiat gra . ft Vs * host reactions can induce lymphoid tumors in suitable strains of 
J" ,cew The tumor is of host origin and, presumably caused by activation ofai latent viral genome^ 
because,, as Hirsch and Schwartz have shown, the graft vs. host reaction is known to activate 

• ■ 1 !v-Cl H RNIA rnnfnimin« htwiAn •' A —..L___I • ■ ■ . i ~ ■. . ... . 


' DkiA . . - 9 * icvj^uun is Known ro acrivare 

an RNA containing tumor virus. A phenomenon which has not been studied as well as ihost^XU 
mentioned above is the generation of antibodies and/or phlogogenic antigen-antibody compIeS^ 
m PatientS ° r ex P er ' me ^tal animals with tumors. These antibodies and/or immune dompibxes^^S 
Qre ^° # rme< ^ k ecause during carcinogenesis a number of immunogens such as viral polypeptides^ii^J: 

C B0C * eiC ac,ds ' " neo “ an tigens" on cell surfaces, etc. are generated. A study of the hnmune"' ^ ' 

•. res P° nse to these immunogens is of extreme importance far two main reasons. First, antibodies 
md/or ont,gen-antibody complexes may have an injurious effect on the host. Second, as •/£*$§£: 
° re . Searcb t: °°* cni''bodies may have predicative value since once the nature of the antigen 
0 9 ain$t which they are directed is known one has some insight into what: process the host is 
: attempting to prevent. For example, one of the best places where one might search, for "‘IlSSft 
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During the course of their aisease these mice make a plethora of antibodies including those to- 
dS DNA ■ •' 

ss dna , •' '• 

dS RNA . 

SS RNA ' ' 

nucleolar RNA £2 

./,. DNA-histone complexes C*5 

; reverse transcriptase " ,s -- :• >;6||- 
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v'jua m.yiiii iui ui iiiuui^e uurung its maruranon, rnese mice seiaom get rumors. Inis, 

^^^efore, seemed an ideal model system in which to test our concept that "immunologic tracics"^ 
Sgtfgjjjj^can ^' ve c ^ ues as to where one can search for oncogenic viruses even and perhaps particularly m 
where tihe host does not have a tumor. Accordingly, 25 continuous lymphocyte lines were 


*%$???■ established 1 from NZB, NZW and (NZB x NZW)F. mice. Once established, all the lines 

■ . .i . .... .. . I r J.-xcFl 


..a iN^trvyr. uu<-ts* uiice esiaDiisnea, ail me lines 
began- to synthesize a Virus and hadl easily demonstrable neo-antigens on their surface. The 
virus had a C-type morphology, a density of 1.16 gm x cm" 3 , contained:70S RNA and'RNA 

"j:_I_PvK I A I it . . . . . . . .... . _ '*V s4: 


' ViVVs^-v> ' ,s - t x 1 s*f * — . i > w / WWHIMIIIK.W! / vw i\i vjiiu i\i vrv 

dependent DNA polymerase and has been designated as the Scripps leukemia virus 60A (SLV 60A). 
additional finding of interest was that all cell lines studied had a marker and a deleted X./||g& 
. vSViLv^r - chromosome. Embryos from New Zealand mice were shown to be mosaic for the chromosome 

„i, T . . .1_.. Ip ._ rr . r . . . Mi. 
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v : £fi^vK^ r ' murine genomes to the nature of the immunogens induced by infection are pertinent. Therefore, 

:• • we * iave P uf together a group with expertise in virology, tissue culture, cell biology, immunology, 
^thology and protein and nucleic acids chemistry to approach the multiple aspects of this 


The immunopafhology of injection of mice with SLV virus 


/ . Vf* ^ 




; . Ini a preliminary study, (BALB/c x NZB)F. and (NZB x BALB/c)F. newborn mice were'^1 

injected with 10 6 syncytial forming units (SFU) of- SLV 60A virus. Within 3 months, one half of 
the mice had:developed leukemias and/or lymphomas with generalized involvement of ■v--':rri;!iwi 
lymphoid tissues and parenchymatous organs. In addition, all animals injected with virus 
■$0$% V- < *® ve *°P ed strong antinuclear antibodies by Two months of age. 3/20 injected mice had ' 




leukemia and autoimmunity. The proposed investigations are designed to further investigate^ 
this phenomenon.. ; " V, /V/ ;/:v‘ ; " '' •' •"'/•■:' 

• ii-M-i-•'....' (a) Effect of SLV on a variety of murine strains 1003538408 


(a) Effect of SLV on a variety of murine strains y 100353840^ 

. ' ; /■ :• • ■■■ ‘ . . • • 

Since both the incidence of spontaneous leukemia and autoimmunity are strain '' A: 
dependent in mice, we propose to study a variety of murine strains to determine the incidence^'^' 
of synthesis of anti-DNA antibodies and occurrence of leukemia after injection with SLV virus. H 


Since both the incidence of spontaneous leukemia and autoimmunity are strain 


/QvV Preparatiioni of virus. Virus will be prepared by isopycnic centrifugation to density 

° f J* 16 9 m lr » ‘he CF-35 zonal rotor. In our hands, approximately 5 liters/hour of supernatant^l 
H^^^fluid can be cleared in this fashion with a virus yield of approximately 1 mg of virus/jiter';'^^ 
^g^ifvjFollowing this/the viruses sedimented to its isopycnic density in a 14.5 to 46.0% sucrweW^S 
9 ra dient (w/w) at 27,000 rpm for 4.5 hours in the SW27 rotor. Virus prepared in this fashionr^P 
then titered^ for infecHvity by syncytial formation in the XC/issay and for net yield by 
, ^etermination of the amount of gs-1 antigen present . The XC assay used is that of 



ill/ 


V^KIement, Rowe, Hartley and Pugh, and the gs-1 protein is determined by aiquantitative 
^radioimmune assay developed in this laboratory which is being used routinely and will form 
. Hie basis for a number of the quantitative studies described below. 


’.H&t&s-T: 




(b) Effect of 10 synctiial forming units of SLY virus in a variety of murine strains 


.^;v:S;;; The strains of mice to be studied were selected to include those with both high and 
low incidences of leukemia and/or autoimmunity. 8 liters of the follbwing murine strains. 

J^will be used: NZB x BALB/c6, NZB, NZW, (NZB x NZW)F 1 , NZW x BALB/c6, C57BI/&,. 

’•f-C57 Brown 10, SWR/J, BALB/c, AJAX. 5 liters from each strain will be injectediwith 106 syncytia 
forming units of SUV and 3 liters will serve as controls. At 30 day intervals each mouse will! be 
• studied 1 for the synthesis of antinuclear antibodies and for proteinuriai. When evidence of disease 
1 is present the mouse will be bled and a complete autopsy performed. The serum will be studied 
yy -for the presence of antinuclear antibody and for quantitative determination of the amount of 
:;/anti dS DNA andi anti SS DNA. The methods for determination of antinuclear antibody and 
.^ quantitation of the amount of anti dS DNA and SS DNA present in the serum are well established 
fev and in routine use in this laboratory. White blood cell and red blood cell! counts and a ‘ 
differential will be done on all blood samples. In addition to routine sections for pathologic 
diagnosis, portions of the kidney will be snap frozen for immunofluorescence to determine if >/>:/>•; 
V lgG, complement, nucleic acids, and gs-1 protein is deposited in the form of immune complexes 
' -in the glomeruli* The methodology for a proper immunofluorescent study has been worked out 
.'' over the last 10 years in this laboratory and adequate facilities as well as appropriate antisera j 

are available. Also, samples of tumor and kidney willl be studied by electron microscopy. V ; : 


(c) Determination of the relationship of the dose of SLV virus to the onset of leukemia 
/// and autoimmune disease in the (BALB/c x NZB)F ] hybrid mouse 


Since we already know that when this strain of mice is injected with 10® syncytial forming 
• units of SLV virus they develop leukemia and synthesize antinuclear antibody, a more detailed 
'*4 study to determine if a temporal separation in the^onset of leukemia and autoimmunity can be . . 

•'Kachieved. '■ /"V'v ■ v’.^ 'A. ^ v" Z • •• •• 

. 35 (BALB/c x NZB)F] liters will be injected with either 10^, 10^, 10^, 10^ or 10^.5/t . 
/r synctial forming units of SLV virus. Each mouse will be studied as described above. v , /• 


4/synctial forming units of SLV virus. Each mouse will be studied as described above. 

j . .V. .• V«w* r ^ f *-r-’"• - v •' ' - 4"'■ r • - V- '■ •"> *■* •••> ',** f • • * ■ y i ’ ■ ■ *-i>- -• 

• f •._• 4/- • .*r. v rr-' - ' 'V': r '*• '■‘T' •*»..' • 

' We expect to learn from the data obtained from these experiments the best combination ' 
y\ of viral dose and murine strain necessary to induce both autoimmunity and leukemia. It is further 
anticipated that by appropriate combinations one may be able to induce autoimmunity without , ' ■ 
leukemia or vice versa. .. -y : v. ., ' T . ■ ■. : / A c.:'*:• 


II. Relationship of autoimmunity to the amount of gs-1 antigen present in the serum and spleen 


of ageing Nlew Zealand mice 


■■■wv • One of the premises upon which this request is based is that the onset! of autoimmunity 
in the New Zealand mice is related to the replication of RNA tumor virus since during replication 
this virus presents a genetically susceptible host with a great number of potential immunogenic 
macromolecules. If we review how the virus replicates, the nature of the immunogenic load 


1003538409 


, ..-yy^^^^il^tps://www.indU.St(yddeument4.ucsf.< 
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->> Ihtact Virus 


The immunogens against which the NZB or the (NZB x NZW)F. are thought to make 
antibodies are enclbsed in a box . Of course, in the case of the antibodies against 

the nucleic acids if is not certain ifi their foreign nature terminates tolerance to autologous 
nucleic acids or if they are a specific immunogen. '■ 


Regardless, since the autoimmune disease in the (NZB x NZW)F progresses with age, 
eventually leading to death, it is important to quantitate the amount of virus and/or virion 
polypeptides synthesized at different ages and correlbte this with chemical and pathologic 
symptoms of autoimmunity. 


Methods for determining the amount of antibody against SS DNA or dS DNA in the 
serum of mice is ai teehniqpe already worked out and in use in this as well as other Ibborator- 
ies. Also the methodology to make the immunopathologic diagnosis of autoimmunity has been 
well established by us and other investigators. 


Recently we have established methodology for quantitation of the gs-li antigeni in 
serum and 1 organ extracts. A great deal of effort has been put into development of a radio- 
immune assay which is sensitive, accurate, highly quantitative, and sufficiently automated 
so that a large number of samples can be studied. The details of this method are outlined below: 


gs Radiioiimmune Assay 


I. Antigens 


Use purified gs-1. Use IgG from the species in which the anti gs was raised. 
Iodinate gs with lJ25 to achieve approximately 10,000 cpm per 0.5 ng gs protein: 

(50 pg gs P + 5 me ll25 + 5 pg chloramine T-5 min. + 5 pg Na 2 S 2 <D 5 ) 

Iodinate IgG with 1^31 to achieve approximately 10,000 cpm per 50 ng IgG protein. 
(2 mg IgG P + 4 me 1^31 + 25 pg chloramine T - 10 min. + 25 pg Na 2 S 205 ) 
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II. Antibody 
1 . 


Post-iodination >95% I* is protein bound (as determined by precipitation with. 

10 % tca). : /-.C- 

Prepare stock solutions of I* proteins in BSA (2 mg P/ml in 0.1 M borate buffer, 
pH 8.3 to 8.5). Stock gs = 1 pg P/ml and stock IgG = 10 pgiP/ml.. Freeze .. 
stock solutions at -20°C in aliquots appropriate for daily use. ■ 

Prepare working antigen in BSA (2 mg P/ml in 0.1 M borate buffer) so that gs is //; 
at 10 ng/ml and IgG is at 1 pg P/ml (1-10 dilutions of stocks). Add 1 pc Na22 ■ / 
per ml. 50 pi per test then contains 0.5 ng gs protein and 50 ng IgG protein, /v’f/ 

. • . V I* ' 

. ... - - 

Antibody should be hyperimmune to gs but not necessarily specific for gs, if a pure 
gs antigen is available for iodination (i.e., antibody to fetal calf serum will not 
interfere in the quantitation of gs in this assay). We are currently using ai guinea 
pigianti MuLY gs obtained from Dr. Gildeni. ■ 

Dilutions of antibody are made in decomplemented normal rabbit serum, diluted 
1-10 in 0.1 M borate buffer. 


III. Ammonium Sulfate 

Optimum (NH^SO^ concentration for precipitation of il25. g S bound to antibody 
is dependent on the species in which the hyperimmune anti gs is prepared. With the guinea; 
pig system we are currently using a final concentration of 42.5% ammonium sulfate (4°C) is 
optimal. 


IV. Anti gs dilution for inhibition assay ' ' / .-:V. 

Since this system is based on the competition of 1^5 g S w ith cold unknown gs for 
available antibody sites, it is necessary to carry out the assay in excess I'25 gs (i.e. , in excess 
antibody small amounts of cold gs would not be detectable). We have chosen as:our base line that 
dilution of antibody which is capable of binding 50% of the ll25 g 5 added:. 

1. Prepare guinea pig anti gs dilutions In 10% ANRS, starting with a ; 1-50 1 dilution 
andlserial 1-5 dilutions thereafter (i.e., 1-50, 11-250, 11-1250, li—6250 and 
1-31,250) 

2. In triplicate add 50 pi diluted antibody plus 50 pi 10% ANRS + 50 pi working I* 
antigen in Beckman microfuge tube (400 pi) 

3w Mix and incubate 30 minutes at 37°C and one hour at 4°C 

4. Add 100 pi saturated (at room temperature) ammonium sulfate which equals a: 

final concentration of 42.5% ammonium sulfate at 4°C. 

5., Mix well and incubate at 4°C for 30 minutes 

6. Centrifuge in Beckman microfbge for 5 minutes 

7. Aspirate approximately 90% of supernatant, cap and count in Nuclear 

Chicago automatic gamma counter that! is set to record ll25 / jl31 anc | Na22 counts. 

8. The Na 22 acts as a volume marker and the 1^1 IgG precipitin acts as a monitor 

of the technique. The il25 specifically bound cart:be determined. We have 
programmed a Wang computer to do this calculation directly from'the Nuclear 
Chicago tape read out. £ 

9. On semi-logarithmic paper plot % gs bound on the linear scale versus anti gs - 

t dilution on the logarithmic scale. Determine at what antibody dilution 50% of 

the I 125 gs Is bound. •' ;v - 

; ‘ .rvr." .. >. ■ w w ; ~V,V 
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V. Control Inhibition Curves 

In order to equate the inhibition achieved by unknown materials suspected of 
containing gs, it is necessary to determine what inhibition is achieved by inhibitors of known 
concentration. We use a NZB gs obtained from Dr. Gilden that contains 30 pg gs/ml. 
Procedure (in triplicate in 400 pi Beckman microfuge tubes) 

1. Base line control = no inhibition 

50 pi 10% A NRS + 50 pi diluted guinea pig anti gs + 50 pll I* Ag 

2. Inhibitors (diluted in 10% A NRS) 

50 pi inhibitor of known cone. + 50 pi ab + 50 pi I* ag ' 1 . 

3. Mix tubes and incubate at 37°C for 30 min. and at 4°C for one hour 

4. Add 100 pi saturated (at room temperature) ammonium sulfate 

5. Mix well and incubate at 4°C for 30 min. 

6. Centrifuge 5 minutes In Beckman microfuge 

7. Aspirate 90% of supernatant/ count and determine % III 25 g S specifically bound 

8. Determine % inhibition of each known inhibitor by comparison with base line 
control 



. 0 . . . ... % bound base line control — % bound exp 

i.e., % inhibition = -57-r- jr -n- 1 — i —~ 

% bound base I ine control 


X 100 


9. On semi-logarithmic paper pi tot % inhibition on the linear scale versus added 
gs inhibitor (ng P/ml). Any inhibition values achieved with unknown substances 
(i.e., sera, tissue extracts, etc.) can now be quantitated from this standard 
inhibition curve. 


We have already shown that the assay detailed above can be utilized to quantitote the 
amount of gs-1 antigen, in the serum and/or organ extracts of mice. We now propose to bleed 
NZB, NZW, (NZB x NZW)F^ serially and determine the amount of gs-1! antigen present in 
their serum. The same animals will be studied for the development of autoimmune disease. It: is 
anticipated that the amount of gs-1 antigen present in the serum will be a "marker" of the degree 
of autoimmunity. If this is so, the concept that replication of the virus parallels the development 
of autoimmune disease will be strengthened. 

III. Isolation of virus induced cell surface associated polypeptides from continuously growing 
New Zealand lymphocytes 


One of the antigens against which the NewZealand mice presumably make antibody 
is a virus induced!cell! surface polypeptide which in the past has been called the GSA antigen:. 
It is important to know the nature of this antigen because it may be one of the immunogens 
involved in immune complex formation and might! also be a primary target of the host's immune 
defenses. We were able to show by immunofluorescent studies that it was present on the surface 
of all the lymphoid lines established from the NZW, NZB, and (NZB x NZW)Fj hybrid mice. 
Since:these cells can:be grown to large numbers and can be harvested as uniform suspensions 
without the use of proteolytic enzymes, the system is ideal for the isolation of virus celli 
surface polypeptides. Accordingly, we approached the problem utilizing methodology which 
has been:established over the past two years in this laboratory for radioiodination and! isolation 

of cell surface polypeptides. In a preliminary study, cell surface polypeptides of 

. .. . 
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SCRF 60A cells were labeled with II by the lactoperoxidase method:. Several' criteria were ’ 

considered ini setting conditions for effective labeling of these and other cells: 1) constant •; 

protein derivatization, 2) maximum iodine incorporation and 3) suitable cell viability. To 

satisfy the first criterion, we used a constant amount of cold carrier 1“ (10"5 M). This practice ' > 

allows a variable incorporation of radioactive iodide (negligible concentration) without changing 

V the number of iodides incorporated per protein molecule. This carrier concentration also allows ..v 

the enzyme to work im an efficient substrate concentration range. We found that the concentration 

of H 2 O 2 used in the reaction is very important in achieving a large iodide incorporation without -JK* 

oxidizing 1 vital cell components. The optimum concentration varies with the amount of enzyme v : 

andisubstrate in the system. For this reason/ standard conditions of 2 x 1Q7 cells/ml, 10“5 M 1 KI 

and; 3.3 x 10”7 M lactoperoxidase (Phillips & Morrison, 1970) were adopted. With these set 

conditions, the effects of H 2 O 2 concentration on labeling and cell viability were studied. Maximum 

incorporation 1 was achieved at 44 pM H 2 O 2 with cell viabilities of 90%. This viability increases 

to 99% when cell washes are done using cold Earle's salt solution rather than room temperature 

phosphate buffered saline. Multiple additions of this concentration of H 2 O 2 did not result ini 

linear increments of I incorporation demonstrating that H 2 O 2 is not in limiting!concentration. 

Using these conditions, the reaction is over in less than one minute. This rapid labeling allows 

fast processing and therefore minimal cell exposure to the relatively harshi labeling conditions. 

Following labeling, the infected cells were disrupted with NP4Q and the labeled polypeptides 

precipitated by the "sandwich" technique. The first antisera was obtained from rats bearing 

syngeneic Moloney virus induced tumors. Five different batches of this antisera were used. .. - n 

After incubation of the labeled polypeptides with the first antisera for 30 minutes, an appropriate 

amount of rabbit anti rat IgG was added to precipitate all the rat IgG. Freeze driedi immune 

precipitates were solubilized in 100 pi of 1% SDS containing 8 M urea at 60 P C for 1 hour. 

1-2% mercaptoethanol was added where reduction of disulfide bonds was required. The sample 

was layered on the top of 6 x 100 mm 6% SDS polyacrylamide gels and electrophoresis;was 

carried 1 out at 15 ma/gel for 2 hours. Marker proteins labeled with I31j were included in 

every gel. One mm fractions were sectioned from frozen gels using a Joyce-Lobel automatic 

gel'slicer, counted, and the data corrected for crossover efficiency. Control studies utilizing, 

normal rat sera and a nonspecific immune reaction ("trapping controli") were carried out. We 

were able to reduce nonspecific trapping to about 1% of the labeled protein solution. In 

addition to radioiodination/ cells were labeled with ^H-glucosamine and processedi as described . 'A 

above. • 


In every experiment, a single polypeptide with a molecular size of approximately 
60,000 daltons was isolated. From the experiments with ^H-glucosamine we were able to show 
that the polypeptide we have isolated is a glycopeptide. Since this polypeptide only combines 
with sera from tumor bearing rats and appears only on the surface of cells transformed with 
RNA tumor virus, it can be classified in the broad group of TSTA antigens. Of course, it is 
not yet known if this polypeptide is a primary gene product or is coded for by the host genome. 
If the latter is true or if there is substantial gene related ness among the RNA tumor viruses, 
this glycopeptide may be a general marker of transformation of cells with RNA tumor viruses. 


We propose to study, as described above, the cell surfaces of cells infected with: 

;; Moloney, Gross, Friend, RD114 and Rauscher virus with a single antisera pool to determine If 
a similar polypeptide is on the surface of all these cells. From these studies we expect to be WM: 
. able to determine if the polypeptide we have isolated is a general marker of transformation with 
RNA tumor viruses and if it is present in species other than murine. 100353Sd11 
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Also, we would like to know when the New Zealand mice make antibody against this 
polypeptide. Accordingly, sera from NZB, NZW and (NZB x NZW)F-| hybridimice of different 
ages will be utilized as the first antisera (In the sandwich technique, see above) to isolate the 
cell surface glycopeptide (TSTA) from continuous lymphocyte lines transformed with SLV 60A } 

virus. In every case the glycopeptide will be studied by gel electrophoresis as.described above. 
From these studies we expect to be able to determine the taxonomic classification of this : - ^ 
glycopeptide and how the appearance of antibodies to it in the Nlew Zealand mice correlates; 
with the development of autoimmunity. ’ i; 

IV. Studies on the Structure of SLV Virus ' ' 


Since NZB and (NZB x NZW)Fj mice make antibodies to a number of structural 
virioni polypeptides of the murine RNA tumor viruses, it is of considerable importance to 
characterize the structural polypeptides of SLV virus and determine exactly which of these 
the New Zealand mice make antibodies against. Two different methods for labeling: of the 
virion polypeptides with isotopes will be utilized. The lactoperoxiddse method of iodinatian 
modified by attaching the lactoperoxiddse to sepharose 4kB beads was found to be effective 
in labeling intact virions. The large size of the sepharose 4-B beads helps insure that only 
the polypeptides on the virion surface are iodinated. In addition, all the virion polypeptides 
willl be uniformly labeled with mixed amino acids. Following these two quite different 
methods of labeling, the virions will be disrupted with SDS. The solubilized proteins will! be 
reduced with mercaptoethanol and characterized by polyacrylamide gel electrophoresis:as 


described above. 


Ih some experiments specific polypeptides labeled by one or the other method 1 will 
be precipitated by selected antibodies utilizing the sandwich method (see above) (e.g., against 
gs-I, reverse transcriptase, neutralizing) and then the precipitate willl be dissolved and studied 
by acrylamidfe gel electrophoresis (see above). From these studies we expect to not only be able 
to characterize the nature of the virion polypeptides but also, because of the use of specific 
antibodies, to put individual polypeptides into the proper biological perspective. For example, 
those polypeptides associated with the virion surface which react with neutralizing antibody 
are most llikely to be important in the host defense against replicating virus. 

V. Taxonomy of SLV 60A Virus 

It is important to determine the relationship of the SLV virus to other murine RNA 
tumor viruses. Accordingly, the standard reciprocal neutralization assay will be carried out. 

The necessary cell lines, viruses and antibodies to carry this out have already been supplied 
by the NCI. 


Of course, because of the "third position effect" in the genetic code, any type of 
determination of the polypeptide structure does not necessarily confirm a genotypic relationship. 
Accordingly, the dfegree of "relatedhess" of the SLV 60A genome to other murine genomes will 
be determined; as described below. When these studies are completed, we expect to understand 1 
the exact relationship of the SLV 60A virus to other murine RNA containing tumor viruses. 
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VI. Evolution of the SLV 60A gene and genotypic relatedness to other murine RNA tumor 

virus genomes . . . -■/ 

Since the development of autoimmunity is highly strain;specific, it is important to 
understand how these genes evolved, how many copies are present in the genome of the NZB, 

(NZB x NZW)F] hybrid, and the NZB mice, and the genotypic relatedness of this genome 
to other RNA tumor viruses. The experimental'rationale for these studies is described below. ; ■ 

However, since many of these studies depend on preparing a DNA transcript of 
the RNA genome of high specific activity to be used as the "probe" to carry out genetic studies, 
a preliminary study of the feasibility of this using banded SLV 60A virus was carried:out.. 

The virus was found to have a highly active RNA-directed DNA polymerase which 
readily copies the endogenous template. The rate of incorporation of 3f-|-TTP is linear for 
approximately 2 hours. The DNA product has a specific activity of approximately 3.0 x 10^ 
DPM/pg of DNA, and as has been reported, in the presence of actinomycin D, remains associated 
with 70S RNA. The T m of the RNA-DNA hybrid product is approximately 77.5°C iin 0.14 M 
PO^ - as studied by release from hydroxyappetite. This T m is correct for well matched DNA-RNA 
hybrids with G+C contents of approximately 40% by the hydroxyappetite method. For example, 
this is the approximate T m for ribosomal genes complexed to their RNA gene product when studied 
by this method. Finally, the recovered product could be shown to reanneal quantitatively with 
purified 70S viral RNA. Recently it has been reported that the SS DNA transcript is representative 
of the entire genome and thus a suitable probe for determining gene "copiedhess" and genotypic 
homology among viruses. 

Cells cultured from NZB mice produce C-type viruses in large quantity. Many 
different cell lines from these mice have been established and all of these lines produce 
C-type viruses in culture. These lines provide a unique opportunity to study many different 
aspects of the interaction between cell and virus. We plan to study the nucleic acidi of these 
viruses and cells in order to ask some basic questions about the nature of the virus itself, the 
evolutionary history of these viruses and the virus interaction with 1 cells. 

The research proposal here will revolve around 3 separate but related questions: 

(A) 1 How many different C-type viruses are produced by these cells? (B) What is the evolutionary 
history of the C-type viruses produced by these cells? (C) How many NZB C-type virus genomes 
are present ini each of the different cell lines and in normal cells from various mouse strains? 


Part A may provide us with some idea as to the potential number of mouse C-type 
viruses which are present in a mouse cell. This has great implications regarding the probability 
of a cell expressing a virally related tumor or disease. Parti B wilili hopefully provide us with 
information concerning the origin of viruses. It should also provide a framework which will 
enable us to judge whether a particular virus is in fact a mouse virus. Part C is important for 
the interpretation of data obtained in A and B and may also provide us with an indication of 
the types of molecular interactions which can occur when cells and viruses interact. 
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^ H°w many different'C-typ e viruses are present in these cell s? What is the relationship of j3Sll 
the NZB virus RNA to other C-type mouse viruses? . ~ ” ..* '■/!0~p 
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the different NZB cell lines. This question can be approached in ati least tw<ydifferent ways»^f^^ 
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immunologically or by nucleic acid hybridization techniques. In the overall! effort of this study '?i§t 
both techniques will be tried. The nucleic acid hybridization technique wi III be more sensitive 
at defecting differences between the virus. It is possible that two viruses could have exactly "*^$$*1®- 
the same protein complements and still be different at the level of their nucleic acid sequence?## 
This situation might arise, for example, if at some time during evolution of the mouse several ^@1 
copies of a particular C-type virus genome were integrated into the mouse DNA. Thus; each 
mouse cel! would have several copies of the viral genome. Section C will discuss the determination' 
of the copiedness of a viral genome in a cell. Each of these multiple genomes could then 
diverge from one another with time and at some later time the genomes would be similar but: nof ' ^ 
identical to one another.' With enough time and change, a new virus might be fermed? The? : 1@tP 

repeated! DNA sequence present in all mammals goes through an. evolutionary history ' 

similar to this. . ^ ... 7 
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r : Two viruses can have exactly the same proteins and different nucleic acid’sequence?*'®? 

because of ai characteristic of the genetic code called synonomous codons. :$Sf,It is known that?Slf 
a sequence of 3 nucleotides codes for an amino acid. The rules of the genetic code are flexible 
enough so tihat many amino^acids can be coded for by more than one triplet sequence of nucleotides? 
ror example, the amino acid leucine Is rnrl^fi fnr k« /^rui: /— 11 m* >>. 


-mm®- 


- * ^ ; 


■s&i5a&; 


- 


:4gBS$ 








. f *-^ uy niic yens' in wnicn rne 

Triplet occurs.. Thus, the nucleic acid sequence can change with no concomittant- change: in the ' : 'WM 
protein., Theoretically, the nucleic acid sequence can change by 18% while no change is seen 
lo the amino acid sequence of the protein coded for. Nucleic acid hybridization techniques 
wi I easdy detect a 1% difference between two nucleic acid sequences. r The rationale -^Sk 
for doing this will be explained below, 

; , : ? r ' In ° rC ! er to compare the RNA sequences of different viruses, nucleic acid hyb'ridizrt®! 
techniques must be used The basic rationale for the hybridization (or reassociation) reaction is ^ 
seen in Figure 1 and involves the ability of complementary nucleic acid sequences to recognize *3§| 
Tu, °^ her ° n mteracr together. This recognition and interaction leads: to the formation of a: 
s able double stranded nucleic acid molecule from two complementary single stranded nucleic 
acia molecules. •. . 


«• " uu I WO T US RNA ' S can fhus be compared by mixing the single stranded RNA of one ' ' ' 

complementary strand from another virus and determining whether a 
double stranded ^ hybrid double stranded molecule can be formed. A hybrid double stranded 
molecule is one in which one strand is form one virus and the other from a different virus. 
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an RNA template to make DNA copies of that template . Recent advances in this 

area make it possible to obtain a full DNA copy of the RNA molecule . The techniques 
for forming and assaying for double stranded nucleic acids, DNA:RNA or DNA:DNA are 
well worked out. 



One measure of the degree of reiatedness between two viruses is the amount of 
radioactive DNA (which represents one virus) which will form stable double stranded hybrids ./JjfeA, 
with the RNA of the other virus. By proper planning, this parameter can reveal the relative 
size of the two viral nuclbic acids being compared as well as some details of the evolutionary 
events which have formed the present day virus. It can tell, for examplb, whether new genetic 
material has been addedior deleted from two related but not identical viruses. ; 


A second measure of the degree of relatedness between two viral 1 nucleic acids depends 
on the fact that! single stranded molecules which are only partially complementary can also r ^ 
interact to form a stable double stranded hybrid molecule as is described in. Figures 2 and 1 3. . :;; 

In this case some of the nucleotides in one strand are paired with a non-complementary (see 
Figure 3 II) nucleotide in the other strand. The degree of similarity of the two complementary 
strands of a hybrid molecule can be determined by measuring the thermal stability of the hybrid 
and comparing it to the thermal stability of a perfectly complementary double strandedi molecule 
(see Figures 2 and 3). Thus, a second measure of the degree of relatedness between two viral 
RNA's is the thermal stability of the hybrid molecule. As is seen in Figures 2 and 1 3, the • • ’ 

quantitative difference between the complementary sequences of the hybrid molecule can; then 
be determined. ' '• ? 


Two parameters, then, define the degree of reiatedness between two nucleic aeidfc — 
(1) the fraction of the nucleic acid from one virus which will form a hybrid with the RNA of 
another virus and 1 (2) the thermal stability of the hybrid molecule formed. Different combinations 
of these two parameters can reveal important events which have occurred dbring the formation 
of the present day viruses. 

The relationship of the NZB virus to other mouse C-type viruses will allso be examined 
as part of this study. 


B. What is the evolutionary history of C-type virus nucleic acid with regard to virus-like DNA 
present in mouse cell DNA? 


The practical reason for doing this study is that it might well provide a framework for 
determining whether the NZB C-type virus is in fact a "mouse" virus. This tiype of study has 
evident importance in these days of hunting for a "human" cancer virus among the C-types. 


C-type viruses have been isolated from spontaneously transformed; cells of many 
different species of mammals. In all cases examined thus far, the RNA sequence isolated 
from a particular virus originating from a particular species are also represented in the DNA 
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of the species from which it was isolated. DNA sequences homologous to the viral RNA are also 
found in non-transformed cell DNA of the same species . It is clear that in at least some ... 

of these cases: the whole viral genome is present in the normal non-transformed cell since J 

it has been possible to activate "normal" cells and cause them to produce C-type viruses ; 
characteristic of that! species. These data suggest that the virus nucleic acids are transferred 
in an inactive form from generation to generation, probably in the germ line. This raises the 
possibility that these viruses have been present in the mouse during a large part of the "mouse" 
evolution. We wish to study the evolution of the viral like sequences present itiithe mouse 
cells, concentrating on the NZB virus nucleic acid. However, other types of C-type mouse 
viruses will also be examined. 

The methods for doing nucleic acid sequence evolutionary studies are well worked 
out. The basic technique will involve reacting ai very small amount of radioactive viiral 
nucleic acid (the same radioactive DNA used in section A) with a large amount of non-radioactive 
DNA from a variety of species in order to form hybrid double stranded molecules. In this case 
the hybrid will be composed of one nucleic acid strand from the virus and one strand from the DNA 
of a mammal. The non-radioactive DNA will be isolbted from a variety of mammalian species 
which have varying degrees of evolutionary relationship to the mouse. Non Ibboratory strains; 
of these species will be used where possible. The two parameters of relatedness, (1): the fraction 
of radioactive viral DNA which is capable of forming hybrids with the non-radioactive mammalian 
DNA, and (2) the thermal stability of the hybrid molecule, will be measured'. 

The results of these studies should throw light on the origin of viruses. Further, they 
may provide us with a framework for judging whether a particular present day virus has beeni 
associated 1 with a particular animal species during the evolution of the animal species. 

G. How many integrated DNA copies of the NZB C-type virus genome are there per cell in the 
different NZB cell lines and in different mouse strains? 


The results of this study are essential for the proper interpretation of any results 
obtained from the studies outlined in A and B. The basic technique for determining the copiness 
per cell of a particular virus nucleic acid is well worked out and has been used to determine 
the copiness of a variety of viruses in normal and transformed cells. The basis for this type of 
study involves measuring the kinetics of the formation of double stranded DNA molecules (or 
reassociation kinetics). The DNA of all mammals is composed of two fractions. One fraction 
is composediof DNA sequences which are present about 10^ times per cell and is cal'lbd the 
repeated DNA. The second fraction is composed of non-repeated DNA sequences which are 
present one time per haploid 'cel'll.. This non-repeated DNA can be used as a calibration standardi 
to determine the copiness of a particular sequence . The time necessary for a DNA sequence 
tb reassociate is directly proportional to the concentration of the DNA sequences present im 
the reaction mixture . Mammalian DNA at a concentration of TO mg/ml will reassociate 
in 1/10 the time that is needed by the same DNA at a concentration of 1 mg/ml. Thus, if a 
virus sequence is present in a cell at a concentration of 10 copies per Haploid cell, it will take 
1/10 less time for it to reassociate than it will for non-repeated DNA which is present at a 
concentration of 1 copy per haploid cell. If, however, a virus sequence is present at the same ./ v l : 
concentration as the non-repeated DNA sequences, one copy per haplbid cell, it will take 
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the same time to reassociate as does tihe non-repeated DNA. Thus, if one measures the ' 

.-:////’' v fi me of reassociation of both the non-repeated DNA and the viral sequences, the cop Tin ess 
V' v ' ra ^ sequences can be determined. Viral sequence reassociation can be monitored 

: , by utilization of the same radioactive probe described in A and B. The nonrrepeated DNA 

reassociation can be followed by using non-repeate8 DNA labeled with a different isotope. 

. Non-repeated DNA is readily separated from the repeated DNA . ; ; .i . 

VII. Search for viruses in continuous lymphocyte lines established from patients with systemic 
lupus erythematosus 

As mentioned above, the autoimmune disease of the N2B and (NZB x NZW)F^ mice 
has been the subject of intensive investigation because it is thought to be a very representative 
model 1 of human systemic lupus erythematosus. In fact, many of the antibodies, which 
we have suggested are "immunologic tracks" and thus indicate that the host is defending 
against an RNA tumor virus, are present in these patients. Because of our successful attempt 
■ . to demonstrate that a virus is present in every continuous lymphocyte line established from 

. the New Zealand mice, a similar study will be carried out iin patients with SLE. 25 patients 
with evidence of circulating antibody against SS DNA or dS DNA will be studied. The 
lymphocytes from 8 such patients are already in culture. Once established, tihe lymphoid -ij' : 

lines will be studied for the presence of a virus utilizing methods already established for 
demonstration of the presence of virus in the murine system. 


) 


3 


i In addition, cell lines will be examined for the presence of complexes of 70S RNA. 
and reverse transcriptase. This latter approach has been reported to be successful for 
demonstrating; a 70S viral RNA associated with a reverse transcriptase in 95% of patients 
with acute or chronic myelogenous or lymphoid leukemia. If these studies are successful 
it may be possible to isolate a human tumor virus which would have obvious theoretical, 
diagnostic, and! therapeutic implications. - ’ ' • 

VIII. Characterization of nucleic acid intermediates of RNA tumor viruses . - r 

i : --—--- .. \.;“:k ■ 

The fact that antibodies against mucJleic acids can be used to detect the presence 
of nucleic acid intermediates involved in the maturation of RNA tumor viruses opens the 
possibility that these antibodies could be used to isolate and quantitate the various nucleic 
acid Intermediates involved ini the replication of RNA tumor viruses (Tan and Lerner, J. Mol. 

68:107, 

To accomplish this, we plan to pulse label cells from continuously growing NZ 
murine lymphocyte limes with ^Hbthymidine and/or NC-uridine either in the presence or 
absence of 5 pg/ml of actinomycin D. Celh will be disrupted with ,5% NP40 and the 
nuclei removed. This concentration of NP40 does not inhibit antigen-antibody union. 

The cytoplasm will be incubated at 37° for 30 minutes with 5 pi of human antibody , v 

against SS DNA, dS DNA, DNA-RNA hybrids, nuclear RNA, DNA-histone complex 
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and anti-pyrimidine dimer. The human 75 antibody which will now hopefully be > 

complexed to nucleic acids wil l be precipitated by addition of an excess of rabbit . 

anti human IgG. The immune precipitates wil'li be solubilized by treatment with 1% - 

SDS and mercaptoethanol and then extracted with phenol to remove the protein. The 
nature of the nucleic acids in the precipitate will be then characterized by isopycnic 
centrifugation in cesium sulfate. In short, this method allows a "1 step" isolation of 
the intermediates involved in the replication of C type RNA tumor viruses. 

• ’ -M-’ • 

k;-_ 


In tihe procedures outlined above, the isolation of any DNA intermediate 
necessitates the use of antibody which recognizes a particular nucleotide sequence 
or conformation of the molecule and thus it is possible that certain molecules which 
any particulbr antibody does not recognize could be missed. Thus, we have developed 
a method 1 to "photomark" DNA by induction of pyrimidine dimers. Ini this way antibody 
to pyrimidine dimers can be utilized as a generalized reagent to isolate any DNA containing 
intermediates. Recently other investigators have also demonstrated by fluorescent microscopy 
the specificity of anti-pyrimidine dimer antibody for DNA in cel It which have been 
exposed to UV irradiation. In agreement with our results this reagent does not react 
with the DNA of cells which have not been exposed to UV irradiation. 
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DNA is composed of 4 chemical 
subunits or nucleotides . A , Gj C> T 

Long linear polymers of these 
nucleotides constitute the DNA 
molecule which in its natural 
state is in a double strand form. 

The two strands dre held together 
by specific interaction between 
the nucleotides in the two strands 

A interacts only with T 
G interacts only with C 

In native DNA each nucleotide is 
paired with its complementary nucleotide 
in the other strand. The two strands 
are called complementary strands. 




Individual strands can be separated by 
heating. Complementary single strands can 
reassociate to reform a double strand DNA. 



A DNA strand can recognize its complementary 
DNA strand and react with it. 


Single Strands 




-A 

T- 


pA:T—| 


-G 

C- 


r A :T— I 

-G:C- 

-CsG- 

Heat 

-G 

G- 

Reassociation 

G:C- 

*C:G* 

-T:A- 

_ _... _ 

T J 

A 


-T:A- 


-| 

A- 


-A:T- 

-T:A- 

dissociation 

-A 

T- 


-A:T- 

-T:A- 

LC:GJ 


-T 

A- 


L G:G J 



-C 

G- 



4. The reassociation reaction is a collision 
dependent reaction. The rate at which 
double strand molecules reform is then 
dependent on the concentration of each 
' complementary strand in the solution. 


FIGURE 1 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 












THERMAL STABILITY OF DNA 


*v 



pA:T“| 
-A:T-; 
-G:C-! 
-C:G- 
-C:G- 
-A:T- 


“T:A- 

~C:G- 

“G:C~ 

LG:C J 


r A:T—| 
A:T—I 


N onrcompl ementary- 
nucleotlde pair 



|~C:Gi 





— T:A-; 
“C:G" 
-G:C- 
LGjC-J 


(1) Strands held together by specific 
hydrogen bonding between the bases 
in each strand. The double strand 
DNA is most thermal stable when all 
of the nucleotides are properly paired 
with their complementary nucleotide. 


(2) When al!l of the nucleotides in the 
double strand region are not: paired 
with their complementary nucleotide 
the thermal stability is lowered. 


1.5% non-complementary 


1°C lowering of 

nucleotide pairs 


thermal stability 


(3) Two single DNA strands can be partially 
complementary and still reassociate to 
form a double strand molecule., 


FIGURE 2 
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!• Original DNA sequence in the most recent common ancester 
of species X and Z* '••••• M'•'.••.■•■• ■ .:• 

'^V • • - 'C./sv-; 
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/A A A A A A A A A A s 

With time Base Substitutions 
cause DNA sequence divergence 
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k. DNA sequence from species X --- — > 
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'' Complementary DNA sequence — 

^ ;V;.M ••;' from species Z _. .... 

. .. - • • 
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Double-strand DNA is most Thermal Stable when all of the nucleotides in one 
$franc * ; are properly paired wTHTtEeir"complementary nucleotiide. : r' 

'iV?;'’.’. ’ \a/ t 



Non-comp!ementary nucleotide pairs 
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.When all of the nucleotides in the double-strand region are not paired with their 'SSlS 

nuc ^ eo1 '*de / the thermal stability is lowered. ^;* 7 '••••-■/,» • 

U5% non-complementary nucleotide pairs = 1°C lowering of thermal stability. 
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JV. The percent of non-complementary nucleotide pairs seen for a particular hybrid 
represents the extent; of nucleotide sequence change which has occurred since 
the time of divergence of the species involved. 
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^Nucleotide substitution 
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subject:: Comments on Pro p osal by Dr. Sobel 


^f'rc*??C 


This proposal is on target, and can yield much needed 
information on effect of asbestos on animals exposed to smoke 


$$y. yy : 
&&& 





Please note following comments • 


'j:;'- ". =>;. : y ;•-• •••.'•xf. • * V ; /-x '• x': V. y • Vx; xx j. 

1. Chrysotile asbestos used should be UICC standard \''Y‘£3p ffi 
and must be obtained from Pneumoconiosis Research Unit of Medical 
Research Council, Llandough Hospital, Penarth, Glam. , 'Wales, vX:xX£;J|§f : 
Only UICC standards will be acceptable to scientific community. A '-iSMMk 


' > - •••■.:'• X""'" ■ ;-v--ri:--V r.^--v V -7 . •■■ : - -■-• '• -X;./:;: 

2. No alteration can be made in the UICC sample sent., '• 
Investigator should read Timbrell, V. Powder Technology 5, 2:79- ddddM 


287 (1971/72). I have reprint in my files. This is in contrast-- 


V.. •*$&!' 




to their reference #6 Badollet of 1965. Also a copy of a personal 
letter by Dr. Timbrell to me is with Dr. J.H. Kreisher. -,x 


5. The investigators should be aware of the dust cloud • 
method for administering asbestos. Timbrell published a simple :: 'x£|fx 


device ( Ann. Occup . Hyg . II , 273-281 (1968). I am not suggesting 'Myd 
inhalation over intratracheal administration, but call their xxx 


attention to the alternate route of administration. 


4 . I do like the idea of doing analysis on the asbestos ' 
for metal content. The UICC standards should come with analytical 
data., 


, . 'V' '■ ; b*' A - ' 

which /**> 


5. Nembutal anesthesia may induce the enzymes which q 
hydroxylate the benzo(a) pyrene. A different brand of Penta- q 
barbital (Diabutal) seemed,better in our laboratories. 
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6. They should be aware of DantenvilH*s experiments 


V, >5 ' - u t juvjuxu u w V wx w ' — r -—^ :.y.' 

where he obtained tumors in the respiratory tract other than 
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fplJ^-The Council! for Tobacco Research. U.S.A., Inc. 
East 59th Street .•■.-■.■■ --.-a 
N ew York, N. Y. 10022 ' v ■,- YlSttZ 
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Dear Sirs: 


Ttu (201) 473-8IOO 

.. . ;v A 

|. -y'■ ^ 

November 7, I 972 


. j.Vl 0 1 .'•“. i.’ct k £/• . ' -7 ; > V '•'. " j 

..*. i ^7. • .* • 1 ■ ■ • •’■ •. ■■* ,- .4.. • •■ 


t ..ti.... A' T 


Enclosed: is my grant applicationi. I am returning it for review by the CTR. 
; ^ V ,, : I re-reviewed the application, made a few minor corrections and'added Dr. "'l- : 


v -: l? .- 

^ t • William E. Smith's name to the application as consultant. 
f Dr. Smith is am expert in this area and has agreed to assist us in this work 

^rthus strengthening the effort. We will orobably be able to obtain the asbestos he 
y':' 7 used in his studies. This material has been proven a potent cocarcinogen: while of 


■ -V-V-> -c 


itself not being carcinogenic (See reference 3)*will assure, us .a more significant 
experiment. ' ■■ ■' ' ■ ' - % ■ - ’ ■' /.'y-'.'.-,. 


V.. ■< K ,>; •'. " 


Sincerely, ' V;; . A v: ^;V‘- : • " : 



Harold J. Sobel,M. O' 
Director of Laboratories 
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11Q KAST 59TB>STREET' 
NEW YORK. K. Y. 10022 

' .—' S*} F** 

Application For .Research Grant 

r OCT 16 1972 .. I 

i J Li Tt»' : 


INC. 

■• -f.-. ' v .j , 5 

"‘ ' ■•■•■ ‘ '■;■ ■:• '■< ~i~y £v>j- > 'iv* 

* , ,*v* ^ r * \ 

* /■*• ' —•» , r»' -r*j '-I't * ** ,, rjv 

- V1 ' * v ’v- • f’-S'C*?:'**® 

Date: 10/4/72 



Sv"'-'- • - 

1. Name of IhvestigatorO): (include Title and Degrees)- 

Haroldi J. Sobel v M. D.* Director of Laboratories 
Ruth Schwarz, M. D. Attending Pathologist 

• Addrew & Beth Israe11 Hos Pital, 70 Parker Ave., Passaic, N. J. 07055 

is also Clinical Associate Professor of Pathology, Columbia University ■f^§ >y **’ K ' 

<♦ 



Proposed Starting Date: 

Any time after January 1, 
jjiS-jS. Anticipated Duration of this Specific Stud/: 

£g£.£&0ne year \ . 

’&■ Brief Descripton of Objectives or Specific Aims: • *•« : - . ' A *'f . .. - , x .. 

C A. The purpose of this experiment is to determine whether true bronchoaenic car- 

Cinomas (as evidenced by invasiveness, metastases and ordinary morphologic criteria) ['??£' 
y-.' '.Tesembl!1nq those of man can be produced* by maximal smoke inhalation in asbestos '-CS: 

' (chrysotile) sensitized hamsters. ... • ; . - r 

% &y . ?* addition we will study the normal and experimentally altered respiratory : v. 

lr ?i of tt:, ® se animals, usinq morphologic procedures for the visualization of all 
..-*wvA. ?I?i organelles at the level of the light and electron microscopes;* as well as both ' r\'\ 
“'L ra r.!^ U 5 tura i and hi stochemiical methods for the study of mucopolysacchariides.. -This'' y X 
worK wi i ii be undertaken as part of a study presently under way in this laboratory. ' ' 
y sut) tracting the non-precancerous lesions in the controls from the precan- . 

'3te : "- , ‘nin^hni« n f S ’ ? e j Peri menta 11 animals (if they develop cancers) and with the special -'^v 

. -morphologic: studies described a better understanding of tumor formation in this 
;.>ic' - s y stem should' be forthcoming. . .... 


• 7 ,£~ 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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..2, ’ 

* *<•* ■ * *' * * ** ** * 1 ^ r jcV TJ?^. 

*5?&v & Detoifs of Experimenlof Destgn and Procedures; (Attach Separate Pages) •. -V,"X- 

• - - ' -• •- • ! 

■:&§$*,r.*v We chose the hamster for this work because of their ability to withstand this 

type of experiment as well as our ability to produce a high incidence of lung, tumors ' 

T(T‘) 1,1 them w ^ th chrys and BP. J We anticipate using a strain that behaved well in a 
V similar-study the LVG:LAK male (Lakeview Hamster Colony (now Carworth), Newfield, 

. N. J.). We chose not to use mice because of the difficulty in intubating large 
||^r£numbers, of these rodents and their ability to filter inhalants well in their upper 
^^.respiratory passages. The susceptibility of rats to respiratory problems in this 

of study and their inability to tolerate asbestos inhalation: as well as the '}■; 
ll&j^sliow response of guinea pigs to carcinogens and the anatomic difficulties in in~ 
tuba ting them: ruled them out for use in this study. r:--y\;y 

in previous studies asbestos (chrys) controls did not develop lung cancers 3 
ri but a virtual 100% incidence of lung cancers could be produced by the additional in-. 

“stillation BP. The incidence at various.dose levels of BP was higher when, chrys was ~ * J . 

present. This data suggests that the exposure of hamsters to tobacco inhalants fol 

1_.J__ *_J i. •_J. ♦_L __j. • 1 . ♦_x > 1 1 i •_ 1 i t _ __ * _ *_#*. ._ j. . _ 


HI:' •lowing sensitization by chrysotile instillation, would be a meaningful way to deter 
mine the relative carcinogenicity of tobacco inhalants. The basis for the use of 




- the common contamination by asbestos fiber inhalation is a significant common 

9. Physical Facilities Available (Where Other than Administering Organization Indicate < 

•'^feV-'See appended material Page 6. 



* - ; . ' t * 

. j ^.*1 ’ ■ _ ,, 

10. Additional Requirements: 

C . The laboratories are fully equiped and functioning. The only additional re- 

quirements are: (1) The CTR smoking apparatus which we understand will be supplied. 
W’-r' (2) High tar low nicotine reference cigarettes which we understand will be supplied. 

i (3) Carworth disposable plastic cages which will save personnel time required in, 
"maintaining this large number of animals 
grant. Cost will be $1,000. 




and will in the long run be a saving to the 


I : c V. - 
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R: REDACTED MATERIAL 



? l \ A. Salaries (Personnel by names) 

^^/^^v^Harold: J. Sobel, M. 0. <• ”; " : ^v r . - * :>- 

Ruth Schwarz, M. D. • 

"-.t William E. Smith, M.D. 


% Jim# Amount 

. - ;y.: 

' 50% None "" ‘ * 

' 30% ' ; "• ‘ Nbne . 7-?:' \ 

Consultant ■’ _ ' •' 


v-A" 


X ; 


I' ik&r^ 


Technical 

Eugene Marquet, M. A. 

,V Animal room technician 
Animal room aide 

.* Including fringe benefirs 


100 % 

100 % 

50% 

Sub-Total 




-V*-' 


■ < . - 
- ' ,v ’ - » 

■» 


. / s . B- Consumable Supplies (list by categories) 

• "'..Animals .. 

- : ? Cage supplies • ^'’ 'L~ : . •' •/ 

, • • Food - ' • V 

. Chemicals, books, journals 

•. ...... • . . . ■ 

■-: V-VyV' v • ■ ■ ’ ■ . ■ • 

• *‘ , ~* *&'$*, O “* * * J - - , 

' • •• •; ’/ r . ' • . • *- V . 

•-. * "rrt '•.«*--* ~ > * * * • 

( .*j - t ‘. *’• ■ • 

'.\VVV7V* C Other Expenses (itemize) _ 

•'''•..ferr'-* Illustration and chart preparation 

> . Page costs and reprints 

: \u Travel (experimental pathology and cancer meetings 
and: institutions doing similar work) 


provided by hospital! 

• VV». 22,000* . • .< 4 ^ 



Sub-Total 


.-•vi?Vv-^ 3,500 : 4 

r " ? i 


r V* r * '«,* * *5 


— 250 - ■ .v,-, r , 

'• 750 - ?&■&:% 


vT*fyr*?;r,.y 7 .v *..•\C -f: . 

<■.• ■' X'.' c-.: • . V ■ 

D* Permanent Equipment (itemize) 


; 1*,^* 'V f S' ^ 


? i-- 

> ^:; ■ 'T .: 

•-> n-*»“*;* 

".w „>>.* 



•« ,>* f ' 
...1^ 


v r* • . 


/i^y- ■ _. 


' None 

*1' * «* * 
r " ► 

* : ; 

E' Overhead (15% of A + B + Q 

-'7 /■' , • 

A\‘ 


;* -■-:;^v,6--r/-. 

1 * jr / ‘ \ i 7 A T‘'“5r:, • '-f >v. t.*r - 




4,050 


Total 


‘S ;,: 


V 


•; V ' ■' •. Estimated Future Requirement*: 

#, ;X *?>?'^yn*'** ^t*?; *»»A J *--« ' • ** ** 

‘ ♦ • ^ , **'’ - -J 1 * •* ■“/ *•'* 

-/“'V-sV.' .* Salaries. Consumable Suppl. 


Other Expenses Permanent Equip. Overhead 


31 ,050 , 

— :— — —- — *r 

• v ? - ;\\m ' vf -l 3 

?-?V; i&i * 

.‘ Total ' 

TQD.. 


,_-j .y«or 2 Not applicable 

‘ V - 



-• •-?- X''' 2 

.Veor3 Not applicable 




f*v > -- 


L v --' H V *■. - * * v *-'. v 

V. ’ . v , •" - i -* ^ • * . * *- *, . % 

,j; Itis undferstaod that the applicant and institutfonallofficers 

. In (applying-for a grant have read anddound acceptable 

.* the Council's "Statement of Policy Containing Conditions 

and Terms Under Which Project Grants Are Mad6." 


Signature 1 " ' -T ^-uA j * 

■7m A7-? 0ir ^if^ , ^ aro1d J - SobeKM. D. ''? ; 'v"- : ' 
201 -473-fy<30 c/%234-:—^ '»v,- 
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Morphochemistry of Aging Alterations in 
: ’ .. • Drosophila ** 




' '« 

The hospital has subsidized my research by provicinq me with one full time and one hal 

* A_ l J. 1 J i _1. .1 J .n.. L. ^ \ _^ J L.< AUl MX ->»■«* (MO-t Mi f li MA 


...M . ' — --- - . —- .-.J . --, T “ 

oloqist (the department could easily be handled by line ur C I VUCI Ul ujy OWIH.IOVC 3 niuii uu iauu I W »wnu I ^ 
help), research laboratory space equal to that of the routine laboratory or about 10 hosdital beds-of 

- ' ’ _ . . . , . , / J J\ i - i _3 _ » __ i _ iiUwx tua ' 


this 200 bed hospital (see 9), a modern animal roorrt 


/ UIM D MUjpi (-Ml V -» '-V. / 9 M ...V/WV- ■ <1 ... » - 9 " ’ • --- ' L # _ 1 7 J 

‘ i /search laboratory is fully equipped for electronmicroscopic and histochemical work (see 2 
•v .;iv-V.. dition the hospital has absorbed occasional small ceficits in research funds. I 


Direct*costs only,'competing application".^/-// 
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denominator. In fact. In 500 consecutive autoosies of subjects over the age 
$C £.15 in both Cape Town, South Africa and Miami, Florida asbestos bodies were fo 


^-.v in lung smears of no 

— The •j nc ^ c j ence 


./ * * ‘V' 

' “’o f V ^^S 

found 


less than 30 per cent of the males and 20 per cent of the 
ce was similar in both cities. 5 •.....J v 

anrumvimafa 1 nnnfK mi? rwnne 1 lu 


^‘yj'.femal es. 

££* y f __ _ 

..„ v 0?JA, Soft chrysotile (approximate length 67 microns) and harsh chrysotiHe (aoprox- 
: '^i^&?.1»na'te length 36 microns) will be prepared by the method of 8adollet and Gantt 6 and 

* ^ vy i‘;0^tested for the presence of nickel, chromium and other potential carcinobens by emis-^fe 
XS&sion spectroscopy. :W>-;:Vv/ r * '•■• :/ •. • - -->V. 

• The asbestos will be instilled intratracheally with glass pipettes under direct 
lpf^ visuali * zat1 ’ on while tha annals are under nembutall anesthesia. This procedure has 
‘1fpr { £'..been standardized in our laboratory and was taught us by our consultant. Or. Smith. 
isSaiL?., instillation will be 0.1ml. The animalis receiving asbestos will receive twelve ; Jii'i. 


J^&weekly injections as follows: 2.5mg harsh chrys X2, then l.Omg soft chrys X2,'then’;;^^ 
i 1 • 25mg soft chrys X3, then 0.25mg soft chrys X5. There is little difficulty in ad- 
•^£ J -'-" m * m ’ ster * n 9 tl1e harsh The soft chrys must be given in smaller doses to avoid 

suffocation by the gel formed. We will use a suspension in saline with Tween. The 
-i^V - above regime is entirely possible in our hands, and was found to be a Dotent cocar- 

cinogen in previous work. 3 • . , ! kfcV-* 

: 1- _ •*•./ .••• ••• :• 

' Using the GTR smoking machine and low nicotine high tar cigarettes, we will. 

to maximally smoke the animals so treated. We contemplate adjusting the ' CJ 

malic tn tho cmnl' l nn marki no f n r a rknv^+ f hmi! am 4-« fkn AAkAni-n#. « 



: ; ‘=7 *" We plan to use a total of 50 cage controls, TOO sham smoked animalis and 100 
V-v’i,. tobacco smoked animals. Half of each group will be treated with asbestos (Fig. 1). -) ’'J 
-A'."' We contemplate includimgi a few extra animals in each of the asbestos treated groups -jis 

Cw-.-'x^ 0 compensate for the early loss of a small percentage of these animals. - 


:s laboratory tissue from control and expen- 


At-J •£* 


n . ••'•••>- ' • - 

a^a..:B. As part of an ongoing study in thi 

mental animals will be studied. With ordinary histolooical methods, and with histo- ;Z$Hi 
chemical methods as oreviouslly outlined by one of us (H.S.). 1 This system enables 
'r&'P': us with the ^flbt microscope, using relatively large pieces of tissue to distinguish/ 

V .C;! , cellular organelles and'study their size, number, shaoe and distribution. The tech- 
Y : . t Piques used also provide some biochemical information, although quantitative data canr 
''•'.••.not be obtained with histochemical methods. The information obtained with the light 

microscope with its wide scone will be searched' for with the electron microscope. '• 

, Some alterations are not found in great frequency, but when noted with the light micro- 
scope will be found with the EM'if they are searched for diligently. On occasion ani , 

EM findinq v/hic^ was thounht to correlate v/it!i the ltoht cvtochemical observation was 
. . shown not to do so with EM cytocheaical preparations whicn^v/ill also be obtained* This 
_JS illustrated in my v/ork with 131^ injury of thyroid: ref. 23, 35 and 36. • : ‘- 

■. The characterization of mucopolysaccharides by the methods of Spicer including V ;-Xc 

'i - methods where applicable should also provide a'great deal of insight into the al- 



•uP* In future studies asbestos sensitized, animals can be used in an attenpt to 
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W" 0i0: : ; ; . 

Facilities Available 


6 . 


•-■ - s , • 


V _.«■ /-Vv '- 





■4':^' * •. The work will be carried out in a well equipped department of pathology. ..._ 

routine'laboratory consists of separate units for hematology, bacteriology, chemistry, 


blood bank, washroom for glassware, office for secretary, office for associate path- 
J ^tf jjloltagist and storage space for slides, etc. Space occupied; by these units totals 

approximately 100' X 80’., Rooms which are partially used for research and partially '•«*«*** 


^^y^for routine work are the office of the principal 1 investiqator (18' X 12') and the roomi 
for the preparation* of routine Histological sections (18' X 12' ). Space devoted 

‘ ‘ ' r, histochemical 1 

room which is '*§fp£ 
The electron 

microscopy laboratory consists of the room used for cutting and preparing tissue 
sPIl^sections (18' X 20'), the dark room (8' X 8') and the room housing the electron micro-^^j^ 
scope (9' X 11'). Histochemistry occupies a space 18' X 17'. The electron microscope 
an RCA model EHU-3F, there are 2 LKB and ll Porter-BLUM ultratoms and diamond; 
ufip -knives for preparation of ultra thin sections, a high vacuum evaporator, the necessary 
0/:3 ‘ i incubators, pH meters and vacuum pumps in addition to the usual routine equipment such ’*3 
-s&v^' as an autotechnicon, microtomes and knife sharpening machine, automatic glassware 

was bec and a Zeiss microscope with complete automatic photographic outfit. The his- 
^ - tochemical laboratory houses a cryostat recently purchased by the hospital, Sartorius 





'■^|^ 4 s ary tools for the processing of electron micrographs. • z ‘‘ ; . c ; T i??£;- ;” 2 ffCfjs 

C - ‘ v> Two experienced and very capable associate pathologists, have been provided by 
^ . .'the institutioni so that the grant effort will not be unnecessarily interrupted by 
• hospital routine. Secretarial and some animal maintainence personnel-are also pro- ' 


{freezing microtome, and ample refrigeration space. 


The dark room contains all :.neces- 


vided 1 by the hospital 








j*V 






■** r '1 l ./7.V *. 
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7. 


Dr. Sobel's curriculum'vitae is attached. He was born in N.Y.C. oni ^ and 
£’is He was trained'as an experimental oatholoqist at the Mount Sinai Hos- 
;~pital, N.Y.C. (see curriculum vitae) and his major interests are in histochemistry, 



electron microscopy and autoimmune diseases. 
'Journal "of Histo- and'Cytochemistry. Dr. So 



5 . 

He is a frequent reviewer for the 


SobeVs bibliography is attached* 

fied. Dathaloniist viho handler thip routine ' 


Dr. Schwarz is a capable, board certified, pathologist who handles the routine .'^1^ 
«^pathology at this institution and has sufficient time available to spend 10+ hours 
j^jj/in research as well. She v/as born • R She was 

'HI4* 7 trained under Dr. Max Wachstein which is sufficient to explain her abilities in re- 
-search, and is a graduate of University Lausanne, Medical School. She is co-author 

48, 57-59, 611-63 and 65 as well as: (1) Wach- 
Occurrence of Hemorrhiagic Centrolobular Necrosi s in ^0$ 

103, 478, 1960. (2) Wachstein, 


r.^Ai'-K 

^:;v „with me of my references 43, 45,, 47, 
stein, M. and Schwarz, R.: Occurran 

Protein Deficient Rats. Proc. Soc. Exner. Biol. Medi, _ 

, Schwarz, R., and Besen, M.: Electron Microscopy and Enzyme Histochemistry of Tub 


-W 




ular Regeneration in Rat Kidney (abstract) Federation Proceedings 23_, 546, 1964. 

Mr. Marouet is a fine research technician and electronmicroscopist who was 
bom ' R He received a B.S. from Queens College (1962) and a M.S. 

fromi St. John"s University (1965) and has had considerable exoerience in eliectron- 
microscopy in my laboratory and in that of Dr. R. Terry at the Albert Einstein Col-'; 
lege of Medicine since 1965. He is co-author with me of my references 45-50, 54', 

58, 59, 61-63, 65, 67 and 69. He is extremely capable in the design, maintainence 
and repair of mechanical equipment. He is exceptional in the care of the electron 
microscope and does remarkable work with radios and' automobiles.’ He built his own 
home, A very exceptional home. He would be a boon to the CTR and invaluable to the 
experiment in the use and care of the smoking machine. * 


•fc 





\r- 

y*, 

^ v- ;* 

".r- 


K /r*- ^ 

Dr. William E. Smith is Director of the Health Research Institute at Fairleigh ' 
Dickinsoni University, Madison, New Jersey. He has extensive experience in experimental ^ 
- carcinogenesis, especially in cancer caused by chemicals anddjsts in hamsters, mice - 
•.and rats and has published some 35 papers in this field. He received his A.B. 1934, ' 

' Princetoni, N.J. and M.D. 1938, John's Hopkins School of Medicine. Dr. Smith was'a 
‘ tFellow in Bacteriology in' Harvard Mediical School 1938-39, Fellow in Medicine Mass- 
achusetts General Hospital 1940 t -41, Assistant in Bacteriology, Harvard Medical School 
..1941-43, Assistant in Pathology, Rockefeller Institute 1943-47, Associate Sloan Ket- 
terinq Institute 1947-49, Assitant Professor 1952-56. His pioneering work and ex- {-^\ 

.. perience with asbestos and lung cancer are a boon to this study. 
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References for Thiis Work 


sr 

«• i. -.-.t-v, 




vs> . < -. - * *_ . ^ 1 

$^;i. Sobel, H. J. Enzyme cytochemistry for the pathologist - a simple method S££ 

. P’ ’ ^ __ ^ I_ . . 1 11 M X . ■ Jt* » n J? A- * » r> <J> n .1 4>n ut^ « ah «• l. »+ U 4- U ft 1 ^ ft U V m <• ft ma ft ft ft ft ft 




- ** • **:V 4 .. *' •/ '* r:;■;'t;:Xv ^ 


E^^ v -'- 2. Selikoff, I. J., Manmond, E. C. and Churg, J. Asbestos exposure, smoking and 
JV- neoplasia. J.A.M.A. 204, 106-112, 1968. • ..-V ; 

“H-; 3. Smith, W. E., Miller, L. and Churg, J.. An experimental model for the study 

' of cocarcinogenesis in the respiratory tract. In Morpholoqy of experimental ■ ’ 

V- respiratory carcinogenesis. AEC Symp. Series 21. 1970. 299-316. 

li^c ' • . ' . . * - • » • ■ .’J.™ > r. *■ - 'ft*jr ** - . ' - ? - . */. i ** ^ *• “*%v£ 


*V^5^r\ =1^' h .. ' - ' ■ ' -• ■ - * * * * - *. • *?» *- « - -, - '• - ' ,**• • -■ 7f>i*y’*7: >5- ‘ ** » v ~ r'S‘>yjj^T' 

4 ^f-. ...4, Biological effects of asbestos. I. J. Selikoff and J. Churg (eds.). Ann. N.Y. _.p’^ 

Acad * Sc1 • 132 », 1 ~ 765 » J® 5 • • :W;i;/l-V£v 

‘ * * ‘ “ "" !' ' ■ , A'i* 1 ’ r ,*. t ‘•J' 

5. Thompson, J. G. Asbestos and the urban dweller. Ann. N. Y. Acad. Sci. 132, 


196-214, 1965. 


• \<S2a 
-A 

v- r, r 

• v 


. 6. Badollet, M. S. and Gantt, M. A. Preparation of asbestos fibersfor experimental v 
'use. Ann. N. Y. Acad. Sci. 132, 451-455, 1965. 


» V ? • * 
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* V f •* * . 

ftj . ^ s .. 
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Grant Application No. 896 77%...777 .'■ • .V' - ..Tv'.'.-- 

Tb{ : ®he committee comprising Drs. Andervont, Gardner, and Huebner" 

■®£ 7 ;- Subject: Joel Warren, Ph.D., Director, Leo Goodwin Institute for Cancer 
7 . Research, Fort Lauderdale, Florida .7 v 

: ■ New application No. 896 777 •=-.;- 7 ,?7'7- ? -7 ■-7'-,V;v ~ 








The committee comprising Drs. Andervont, Gardner 
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New application 
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"Potentiation of Herpesvirus by Tobacco Tar Condensates" 

7- 1 '7'' ;7 7'V;7 7 : ^;7;“K : :';77 : 7;' ' ■■ . ' “ ' 7 ^7V77:y7 


• . ....*v-77 


This project was Case No. 86 , and full application was encouraged. 

Arrolicatlion Nn^ 8 q 6 tpoups+is koo QQk f*m» nno nroo-w ».■»-? +V» tt M% X4 '^'^. 7 .. isiM 


Application No. 896 requests $22,99**- for one year, with "option' 
of extension" for unspecified amounts. 

ents Submitted (attached) S 781?17fe^7 

■■: . 7/i*f-;- 7; - "■: - V':-• 

1. Letter to Dr. Hockett dated January 15. 1973 


Documents Submitted 


Letter to Dr. Hockett dated January 15, 1973 ' • ^ ; 7 ^?>f 7 ^• 

Application dated January 12, 1973. •• •*. :• \V/" t 77 

Final report to U. S. Department of Agrictilture, 

December 31, 1972. (Although not marked "confidential", 
we should doubtless so regard it as it is a report on a 

contract). • 7 ; v .7'7v :'7' ■ -\ --7 ■ 

•■•■■ .. - v..,‘ . - ,7; i - • . 7 ; ■ 77^^.: 7 

* •"••'■■ •'• 7 • *■ <' .••••■•< ^V-! •' v • ^ . - '• /'^ v . ->' 7 

(Also submitted were several reprints and a manuscript 'V!' 
which appear not to be relevant, and are not cited under 
"References" in the application.) 77 . 77 ,- 7 ; : - 7 ';v 7 : -- -■ ji-v,; ^ 
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The statement on "Facilities", item 9 of the application, 
explains why the name of the institution has changed since receipt of 
the inquiry which became Case No. 86. 


This program appears to be an outgrowth of that of the late 
Dr. James Reyniers. -.. .. 
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The Council for Tobacco Research 
110 East 59th Street j’ -yyy/i^o^y 
New York, New York 10022 
Attn : Robert C. Hockett, Ph. D. 

Associate Scientific Director 

Dear Sir: 'a' 
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T ; s ; In November, 1971, we submitted a preliminary inquiry to the , ix: 

'v Council as to the possibility of support for a study of interaction 
; of tobacco tar and Type 1 herpesvirus. Your Board was kind v 
enough to request that we submit a formal application. "However,. 

V we delayed such action until we could obtain additional experience '■ M%.i 
with tobacco smoke condensates. For the past 18 months, we have . 
been investigating the ability of tobacco smoke condensate to promote 
the oncogenic action of avian and murine sarcoma viruses.. This 
work was conducted under a contract with the U. S. Department of 
Agriculture with Dr. T. C. Tso as Project Officer. A copy of the 
final report of this study is appended. Unfortunately, it will not be 
possible to fully interpret and possibly publish this data until the 
. v- results of five other laboratories investigating these same preparations 
become available to the US DA. This contract terminates in February, 

■ and Dr. Tso has informed us that the outlook for continuing support 
is poor due to an overall reduction in USDA research funding. A i ' • 
grant from the Damon Runyon Foundation to enable us to investigate 
the antibody response to herpesvirus in patients with pulmonary 
carcinoma has also terminated, and we currently have essentially 
no support to continue research on the possible interaction of tobacco r .-A 

tar and viruses of potential oncogenicity. . 

A grant application to the National Institutes of Health to enable us to 
look for herpesvirus fluorescent antigen and/or isolate this agent 
from human biopsy and autopsy material was submitted in May, 1972,<—s 
as part of a collaborative package submitted by the University of O 

Miami School of Medicine for $5.6 million to fund an Institute for . CJ 
Cancer Research. A lthough no final decision has been made, the . • T^’C/l' 
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Council for Tobacco Research 
J anuary 15, 1973 y >'4*.::•. " 

Page 2 . ■ ,7 ■ ^. 


Institute that the outlook for the proposed institute is bleak and 1 V77; 
possibly one-fifth of the required funds would be granted. . •> 

Should your scientific advisory board require additional information, 
we will be glad to provide this. ; , 7. 7.7 7-' v . ; .• : v 7- 

Thanking you for your consideration, I remain 


Sincerely yours. 


•> /} ■: 


Joel Warren, Ph. D. 
7£>7 " Director 7 ■ x • 


Enclosures-: ' : : 7,7 --7; 7yv : .,77x-^-7777a:4-''7-7" '77 77.xi- 

: Research Grant Proposal ( 2 ) 7 /£££&.: 

Publications (5) . 777.:7y7: 77 \777-y 
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biographical sketches of all principal 
">> "See attached. 
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' Solariei (Personnel by name*) «J’. ‘ . •"■ . % Hm« ' Amount .•• '•'• T '& 


A. Solariei (Personnel byname*) ;' . ', i'J,,.^'. \,; . ■'• . % Hm« 

.4A', ^ :.\ ■• . ; - - ' - : Ji* ■ 

Joel Warren, Pfcu D., Principal Investigator 10% 
Miriam Sacksteder, B. S., Co-Investigator 30% 
“ } Fringe Benefits @ 13% - -., 


. *j ^ -j?* 

'*ri%*? *& 


REDACTED 


Technical 

Harriet Jarosz, B. A. 
* . Fringe Benefits @13% 


100 % 
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■A * * ** * * ' * - — 
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." r V* r V \ - - 

4Jv^ %s * •• \ 4 . Tissue culture media, chemicals, sera 
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•Mil*; ’■*>“*■ , Glassware * 
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Photographic and histology reagents 
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V ’ ' f't - . , 

' C Other Expenses (itemize) 

;V * Hospital travel for specimens 

Histology services . , 

T-il_ A. _1 • _ _3_!• _ 


Sub-Total 


Sub-Total 


Sub-Total 
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It Is understood that the applicant and institutional officers 4 ' C 

In applying for a grant have read and found acceptable * / - 

the Councilfs /# Stotement of Policy Containing Conditions ' Signature, 
and Terms Under Which Project Grants Are Made/' 1 


Signature v - £^i^l ' _ 1 _ 

Direcforofp^ciecj and Institute 587-6660 
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hwaHAttni of th« Initiluiion 

Administrative Assistant 


t* 

Telephone 


Source: https://www.industrydocuments.ucsf.edu/docs/gyyl0000 



$ ,'k‘ . I‘r .. - 

> v- 

v? rWy. * ; 1 * * 

"V s v«V l * 

V , ( k '; ' 

? r |?^ 

i . •£. Jj', ' 

• v . 

'L.tf- < ' v . ; 

Current 

fe-./ •• • 

'I'm* 


. * * *>v ,J I . 

•-O^vVV' -V ' V \ , 

• V . $/ t, *• : 

‘ vf * .f < ’ ■ 

„•*!,*<St ' - * 

. I jc..,,^ • * , .V 

' "* "i ? -. Other Sources of FInonda! Support 



Ust financial support for research from oil sources, Including own Institution, for this and/or related research projects* 

Title of Project 


tjvV • 

•£*. Research Involving Employment of Sarcoma 
;\i Virus to Develop a Short-Term Bioassay 

System and to Evaluate the Biological Activity 
of Smoke Condensate 

‘ K** 

The Role of Herpesvirus hominis, Type 1, in 
v » Human Pulmonary Cancer 

& ' . 

Student Stipend for E. M. Twist 

f 1 . \ ’ * 

General Support, Laboratory Supplies w . r, 

•a*. f/ £*>' . * "t 

» »*. »i » . 
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Normal and Neoplastic Human Pulmonary 
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U. S. Department of 
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Damon Runyon Foundation 
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Nova University - • '»•;* 

Leo Goodwin Institute c ’• 


National Institutes of Health 


1 


^ , 
V 



•* f \ £» 

;V aM-'?, 

4 * - ► r 

• < ?’ jt \\ K 

— ^. - it/ - 


- s j . v< * iv,-. jty*' 

• h-?rA-: 

. *. . '1 * i . u. *<•* 


' ‘l 

Amount 

$ 10,800 

• $ 16,000 

} ‘ R 

-$ 1,000 


. $ 20,789 


**Q J . / V,’ 

M * w 

,;; 1 / i . ; r <■* 

/i w v* v.* 

- v*«; . 



Duratfon 
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Annual 
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Working 


X)thesis 


-^ if one assumes that a viral oncogene is involved in the initiation of 
human primary lung cancer, then a series of related conclusions follow. ; 

The virus (s) should be ubiquitous and persist even in the presence of **7- 
antibody. Frequent access to the bronchial tree and alveolar membranes 
from an oropharyngeal habitat would be likely. The agent should belong to 
a family having oncogenic ,B relatives n and should be oncogenic and/or 
teratogenic in experimental systems. * * ;* ** ' ’**, ^ \. v '* ' * Y''•**.^ 

■ \ ' Herpesvirus possesses all of these attributes and has established a 

fViia Viiiimon ra r*A anrl T^rnha hi v all O f fll ft . •. 


' r -vj P&iH 


; •» " 

.* ’Jj p,i Vt~ k 


commensal relationship with the entire human race and probably all of the 
higher primates. Approximately 2-3% of asymptomatic adults carry the 
agent in-their oropharynx, and the latent and recurrent characteristics of 
clinical infection are well known (1). It is estimated that overt illness 
occurs in only 10-15% of primary infections (2). Clinical recrudescence 
from the carrier state can be precipitated by a wide variety of physical 
and chemical stimuli, including trauma (3), Within the past four years, 
the existence of at least two strains of HVH has been well documented (4). 
-These correlate with the site of virus isolation: Type 1 from non-genital, 
mainly oral sites, and : Type 2 almost exclusively from genital tissues. 
Transmission of Type 2 appears to be venereal, and its oncogenic role 
in carcinoma of the cervix is being increasingly substantiated (5,6). The 
viruses of Burkitt lymphoma, Marek*s disease, a primate leukemia and 
frog kidney cancer, similar to HVH in size and- structure, are oncogenic 
relatives of the herpes group. * - * * 
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Evidence that HVH-1 specifically can be oncogenic is only fragmentary 
at present. Certain oral strains, "HF n and "JES", induced chromosomal 
aberrations in tissue culture (7,8). Tanaka and Southam reported that 
Type 1 strain enhanced development of methylcholaathrene-induced carcinomas /*;“■ 
in mouse skin (9). We have recently confirmed this (10), HVH was the 
only virus of several tested found to react with antisera to HeLa cells in 
vitro (11). Further suggestion of the oncogenic potential of Type 1 strains ; 

. lies in observations of its teratogenicity in hamsters (12) and the chick . 

embryo (13). ’ -- ' *,.-*% . rf 

Three of the herpesviruses, MDHV, EBV and HVH are known to exist 
in a proliferating, stimulatory, non-permissive, and often oncogenic, 4 - 

association with lymphoid^ cells. HVH can do this in non-natural hosts and 
characteristically destroys infected cells in vitro soon after infection. Yet 
the chronic persistence of HVH in man (possibly in sensory ganglia) suggests 
that it exists in a state of low or non-infectivity under certain conditions. * * Y 

" T . V 

N / 

The potential of non-replicating herpesvirus to be oncogenic has 
recently been demonstrated-by Rapp and his associates (14), who found that 
. hamster embryo fibroblasts underwent malignant transformation when *-•’/'> 

exposed to HVH-2 irradiated by ultraviolet light. The continual involvement 
of the HSY-2 genome in the neoplasm was demonstrated by immunofluorescen ce^^ - 
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and neutralizing antibody in the sera of tumor-bearing hamsters. This 
resembles the persistence of EBV antigen in cells of Burkitt's lymphoma (15). 
Whether the persistence of viral genome is required for oncogenicity is not • 
known. Nevertheless, we believe it important to establish whether persistent . 


pulmonary 


IS.* * 
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There is considerable literature describing the effect of tobacco smoke '^5ij 'JtgZy 
or tars on the cell and its nucleic acid'in vitro . (For a general review, see 
Larson and Silvette, ref. 17). However, these studies have been performed 
primarily with rodent pulmonary tissues. When virus-tobacco smoke 
conbinations were employed, these were investigated in the intact animal (18). 

The observation that the addition of tobacco "tars" to lung explants induced 
chromosomal alteration and changes in nuclear DNA (19) encourages us to -• 
expect changes in the replication patterns of a DNA virus in the presence —• * 

of tar. We can find no references to the deliberate combination of HVH and 
tobacco tar in the same cell system in vitro or in. animals although Goldberg, 
Docherty and Rapp (20) recently demonstrated that 1,2-dimethylbenzanthracene 
(DMBA) inhibited HVH-2, replication in rabbit kidney cell cultures by blocking 
synthesis of the viral DNA. Since tobacco tar also contains a variety of 
‘polycyclic aromatic hydrocarbons, one could conceive of tar suppressing 
the cytotoxic effects of HVH-1 in the lungs and yet permitting expression of 
oncogenicity. Tars will also enhance viral infection and, during the past * > 

two years, we have demonstrated that certain tobacco tar condensates - 

are capable of promoting infection by an oncogenic RNA virus, RSV in 
quail (21). The effect is reproducible with a given tar and related to its 
composition and mode of tobacco extraction. Freeman, et al. , have shown — 

that similar tars will promote the transforming effect of the MSV-G strain r vrri / 

of Moloney sarcoma virus in rat fibroblasts (22). In the light of the . V ^ . 

preceeding discussion, we propose to investigate the question: Can tobacco_ , 

tar condensates promote or convert HVH-1 into an oncogenic process in > 

lung tissue in vitro ? . • : * ^ ’’ * Vr/vv / 
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Procedures 


Viruses 


Two oral strains of herpesvirus will be used: a recent human isolate, 
the HSV-1 line received from Dr. B. Roizman, and the oldbr, classical 
HF strain obtained from Dr. C. Southam. Both strains are currently used 1 
in our laboratory for other research. They are maintained in BALB/c , 
mice, Fischer 344 rats, CETC and HEP-2 cell cultures. Standardized ^ 
virus pools retain stable endpoints at -70° for at least four months when £ 
titrated by plaque assay. ‘ ' ' , ^ 
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: at least four months when ^ 
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Tobacco* Tars *. .... . .. 


‘ - 4 Through the collaboration of Drs. F. Bock (Roswell Park Memorial 
Institute) and T. C. Tso (U ! . S. Department of* A gricultureh we have t M . .. : 
obtained 32 experimental cigarette smoke condensates made from experimental :M?S 
flue-cured tobaccos of four entries, each with eight stalk positions. These - ^ 
have been frozen and, when needed, are diluted to a 0.1% solution in DMSO 
before addition to tissue culture. These same fractions are being tested by 
Dr. Bock for carcinogenic activity in the mouse skin assay, and his findings 

could' eventually be correlated with our own. . t , . s H *♦ 

*7 “ -7 •'* 
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Tissue Culture * 1 - * „ ' ... \ 


Normal, human, fetal and adult, pulmonary and 1 bronchial tissues will 
be obtained through the collaboration of Dr. R. Poppiti, Department of 
Pathology, Broward General Medical Center. These will be selected from 
biopsy and surgical specimens taken from cases of non-malignant disease. 
The cultivation of* human lung tissues has been well described by Sherwin*, 
Richter and Richter (23) and Wellings and Jentoft (24), and: the methods 
proposed are based on their work. • , • 7 - 

Small (±0.5 cm or less) tissue fragments will be collected in chilled 
Eagle f s minimal essential medium with double strength antibiotics. Within 
one hour after transport to the laboratory, they will be repeatedly washed 
in the above and 1-3 mm explants then placed on a cellophane raft in an 
organ culture dish in double strength MEM, glucose increased to 130 mg/ml, 
and 30% fetal bovine serum. When explants are established, they will be 
minced, trypsinized, and monolayer preparations initiated in JLeighton tubes 
in order to obtain relatively •"clean 1 " cultures of epithelial cells. Depending 
upon results, we plan to select 2 or 3 of the most flourishing lines for the 
work described below. Because fetal bovine serum has been reported to 
inhibit spontaneous neoplastic transformation in vitro (25), some culture 
replicates will be fed with 10 % filtered, pooled!, human serum obtained #‘7 
from the blood bank of Broward General Medical Center. Since lung tissue 
monolayers are relatively short lived, ( 2-6 weeks), we shall periodically 
go back to explant cultures to renew the monolayer lines. 
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8 b. Experimental Design 

Effect of Prolonged Exposure to Tobacco Tars on Transformation of 
Human Pulmonary Epithelium 


Cultures derived'from bronchial and alveolar tissues will be serially 
propagated for several weeks in EMEM containing 0.1 meg. of different 
tobacco tar condensates. The latter will be selected on the basis of their 
plant topography and activity in the mouse skin and sarcoma virus assays. 
Treated and control cultures will be periodically observed for the following 
criteria of transformation: - .. . ’ . v. 
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Growth' of the cells in semi-solid agar. 

Changes in colonial and cell morphology as revealed in .. 

Giemsa-stained films and by electron microscopy. 

Changes in the chromosome karyotype. '- .V' • ■ •- • 

Capacity to multiply in the cheek pouch of the hamster \. / /\*:-i5sbi& 

(Graffi line) and in the sub-cutis of the irradiated Fischer 
344 rat. The rodents will be sacrificed at appropriate times 
and the fate of the inocula determined by histological /;&-> 
examination. - . ' ’ V-" ‘ " : " >*’■ 
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Effect of Tobacco Tars on the Infectivity of HVH-1 * > s > * • 

1 Monolayer cultures of human andl pulmonary epithelial cells will be . 
infected with graded doses, 1-1000TCID5G%. of both strains of HVH-1 virus 
in a methylcellulose overlay plaque assay using two plates for each dilution. 
A similar series of titrations will be performed in cultures containing 
O.lmcg and 1.0 mcg/ml of a tobacco tar condensate. Controls will include 
non-infected cells and! cultures with added tar alone. Four days after 
infection, a 0.005% solution of neutral red will be added to facilitate plaque 
counting. This type of experiment will be repeated with each of the 32 
available tars. Fluorescent antibody staining for HVH-1 antigen will also 
be applied to these cultures. r . . * r ' - ;:'v. . -V*' * - V 








/ ' m'-y: 
■ £: * 

r*yr h 


- - * ►* 


In order to determine whether prior exposure to tobacco tar modifies 
the response to HVH-1, a series of lung cultures will be exposed to tolerated 
concentrations of tobacco tars for four diays, following which the cells will 
be transferred to fresh, tar-free media and immediately used for titration 
of HVH-1. Both cytopathic end points and cell morphology will be compared 
in treated and control plates. - • . * * ; 

Will Inactivated HVH-1 Transform Human Lung Tissue and Can This 

Be Potentiated by Tobacco Tar ? * \ < 

As suggested by the work of Duff and Rapp with hamster embryonic 
fibroblasts and HVH-2 (14), we shall expose HVH-1 as a 0. 5 cm filba to a 
GE8T5 ultraviolet lamp for varying intervals to establish its inactivation 
curve. Following this, wc shall prepare irradiated, non-infectious and 
low infective pools of virus and determine whether the presence of tobacco 
tar condensates potentiates the ability of HVH-1 1 to transform human cell 
cultures. The occurrence or persistence of fluorescent HVH-1 antigen in 
such cultures would provide an important lead! for further exploration. 

These will also be examined by electron microscopy for the presence of 
,!r C Ml type particles. 
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Significance of this Research 


Prolonged exposure to tobacco tars is a significant pre-disposing 
factor in the susceptibility to lung cancer. The demonstration of a co- 
carcinogenic effect of some or all tars on-viral inhabitants of the human .. sf. 
pulmonary tract could 1 open an important experimental approach to defining w 
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the mode of action of tobacco tars as well as explaining the pathogenesis ^ 
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9* Facilities 


r Nova University, chartered in 1964, is an indlepend&nt, non-sectarian 
and non-profit institution for graduate study and research in science and ,/v 
technology and has been accredited by the Southern Association of Schools V‘ 
and Colleges. ^ ^ ; 

\ : * .* .> v * V* *v ' .- r: ( s *- V : *u- =* 

The Life Sciences Center, established in 1969, occupies approximately 



26,000 sq. ft- in the Louis W. Parker Physical Sciences Building. The 
physical facilities for the Center were completed in 1970. Laboratories I ; 
housing the Leo Goodwin Institute for Cancer Research, a component of the 
Life Sciences Center, occupy a separate wing and have been especially 
designed to provide air-handling and isolation facilities adapted to the 7*. 7”;. 
peculiar requirements of gno to biology. In addition to a large, glkss-walled 
isolator area,, there are separate rooms for preparation of the isolators, 
steam generators, filters and other special equipment. An isolator research 
area enables the performance of short-term germfree experiments in a 
location removed from the main laboratory. The animal cubicles permit 
the holding of mono-infected or normal animals in isolation. . -* 

The opposite wing of the Center contains laboratories for research 
and teaching in molecular biology, virology, immunology and cell culture. 

It is provided with large incubator and refrigerator rooms, fume hoods, 
a photomicroscopy laboratory and 1 sterile transfer cubicles. A Philips 
EM201* electron microscope was installed in 1972, 
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Supporting services include a well equipped instrument shop, histology 
and photomicrography laboratories, refrigerated* rooms and incubator 
rooms for cell culture. In the Reyniers Memorial room is a small collection 
of books particularly concerned with gnotobiology, and the main library 
which houses a collection of references in the medical and biological sciences 
is also located in the F arker Building. ‘ _ 
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Grant Application No. 599C 


February 7, 1973 




To: The committee comprising Drs. Bing, Cattell and Loosli 

Subject: Domingo M. Aviado, M.D., University of Pennsylvania School 
of Medicine, Philadelphia, Pa. 

Continuation application No. 599C 

"Influence of Cigarette Smoke on Pulmonary Emphysema, and 
Bronchospasra" 


History 

This applicant has been supported since 1964. The grant 
now in effect, $ 36 , 775 , is for the second and terminal year of a two 
year project. 

The enclosed application, in the amount of $39,984, plus 
two additional: years, requests "continuation", meaning that it has 
no priority in competition. 

Documents Submitted (attached) 


1.. Application dated January 29, 1973» 

2. Progress report, April 15, 1972 - January 31, 1973* 

Comment 

Enclosed is a copy of Dr. Bing's report on his site visit, 
October 18 , 1972. 


As we informed you a year ago,, Dr. Aviado has been on 
sabbatical. Thus a deceleration of his research is explained. Kis 
activities during the year as a CTR Consultant are summarized in 
the attached copy of a letter to Dr. Hockett dated January 29, 1973. 
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CHRONIC PULMONARY DISEASES 

Tiie Council IF or Tobacco Research-IT.S1A. 

no EAST 50 th street rr> > "™ 


NBWTOKK, N, Y. 10022 *■ 
<238 > 42JtfiS85 L *. 

f » I 

Application for Research Grant . \ ' 
(Uia extra pbg<*» as needed) [j \\ 


#599C 

#5995Rl-7/l/72-6/30/73 
#5993 - tyl/71-3/31/72: 
J.VC.//599A - l*/l/70-3/31/7^ 
.#599 - Vi/67-3/31/7: 
CF U 36 7/1/6U-U/1/67 


FEB 7 


1, Principal Ihvesligator (give title and degrees). 

Domingo M. Avlado, M.D* 

Professor of Pharmacology 

University of Pennsy1vamfa School of Medicine 

2, Institution & address; 

University of Pennsylvania School of Medic line 
36th Street andl Hamilton Walk 
Philadelphia* Pa.. 19174 


^Dota-January 29, 19/ 






3. Department^) where research will'be done or collaboration provided; 

* Department of Pharmacology 

Room 114, Old Medical School! Building 
University of Pfennsyl vania School of Medic line 

4. Short title of study; ' 

Ihfluence of Cigarette Smoke on Pulmonary Emphysema and Bronchospasm 


>*v -V t 

/< \ r* 


5 . Proposed storting date: July l f 1973 

6. Estimated time to complete; three (3) years 

7. Brief descrrptlon of specific reseorch aims: 

Six objectives are plannedu Although most of them wi>l 1 run concurrently for 
three years, the major emphasis for each six-month periodi will be one of the 
following In the order listed: 

(a) ' To determine the mechanism of bronchospasm observed In mice and rats that 
have been exposed to cigarette smoke for 5 weeks. 

(b) To continue the invest 1 gat ion of any role of cigarette smoke In the patho¬ 
genesis of pulmonary emphysema in rodfcnts and primates. 

(c) To examine the effects of important constituents of cigarette smoke on the 

bronchomotor, pulmonary vascular, bronchovascular and alveolar structures of the lung* 
The major constituents that will be studied are nicotine, carbon monoxide, skatole and 
particulate matter. * ^ 

(d) To correlate the experimental induction of pulmonary emphysema or broncho¬ 
spasm with chemical analysis of the lung, with special emphasis on the composit 1 on. of 
phosphol lipid. 

(e) To correlate functional changes tin the lung with histological and ultra- 
structural examination* 

(f) To develop means of preventing or correcting the abnormalities In function 
of the lung associated with admit n 1st rat ion of cigarette smoke or Its constituents. 
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Brief statement of wflrlting hypothesis * 

Since 1962, the principal Investigator has been studying! the acute effects of 
cigarette smoke ontdogs, cats, rabbits, hamsters, rats and mice and. its chronic 
effects on the last two species. The results indicate that the bronchomotor system 
Is more sensitive than the pulmonary and bronchial blood vessels to tahalation of 
cigarette smoke. In the prolonged and repeated' admtimistrat ion of cigarette smoke 
' to rats and mice for 5 weeks, there are no signs of pulmonary emphysema and only 
bronchospasm*persists as the most significant functional abnormality. Before 
discountIng, the role of cigarette smoking in the pathogenesis of pulmonary emphysema, 
It Is planned to prolong the exposure to cigarette smoke from 5 weeks to 6 months 
In rodents and to include primates- Since cigarette smoking has been suspected'of 
causing pulmonary emphysema and increase in airway resistance in man,, the lesions 
should be reproducible I in ami malts. It also follows that the mode of action of 
cigarette smoke on the pulmonary structures can properly be identified In animals. 
This is our working hypothesis which will be tested:during the next 3 years. 
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9. Details of experimental design ond procedures (append extra pages as necessary) 

(a) Mechanism of bronchospasm following chronic exposure to cigarette smoke. 

Ih 1968, Irto and Aviado (1) reported a technique for development of experimental 
emphysema In the rat, which could be used 1 to test agents for provoking or preventing 
the pulmonary lesions. Although measurements of functional! residual capacity did 
not reveal 1 emphysematous lesions from chronic exposure to cigarette smoke, there 
was an Increase lin pulmonary resistance, indicating bronchospasm. During the past 
year techniques for measuring functional residual capacity, pulmonary resistance 
and pulmonary compliance were developed in this laboratory (see Progress Report 
submitted January 31, 1973). Six weeks* exposure to cigarette smoke did not induce 
pulmonary emphysema but resulted lm bronchospasm. Our plan is to determine the 
mechanism for the development of bronchospasm by testing the influence of parasym- 
pathetic blocking agents (such as atropine), ganglionic blocking drugs (such as 
chlorisondamine) and antihistaminIc drugs (such as chlorpheniramine), because 
previously completed experiments show that in most animal 1 species the short-term 
Inhalation of cigarette smoke stimulated cholinergic and h is tamiinerg ic receptors 
in the lung (2). If the concurrent use of blocking agents is unsuccessful, then 
other mechanisms will be considered, such as release of other bronchospastic 
humoral agents and structural changes In mucous glands and smooth muscles of the 
airways. The morphology of the airways will be examined in detail under (e) below. 

(h) Pulmonary emphysema in rodeats andi or Imates . The longrterm exposure of 
mice andi rats will be extended to 6 months. Pulmonary emphysema will be assessed 
by measurement of functional residual capacity, described under (a)- above, and by, 
histological 1 examination, described under (e) below. The details of producing 
experimental! pulmonary empbysemo have not been decided'. There are no technical 
difficulties in measurement of functional resistance or pulmonary resistance and! 
compliance, since the techniques used in.doge and!cats are applicable. The major 
problem will be induction of emphysema and we intendi to try Initially lot ratracheaI 
ligation and intratrachea1 injection of papain, which were successfully applied to 
rodbnts In inducing emphysema. Our plan is to use 30 monkeys, 150 rats and 300 
mice, half of them as controls and the other hallf to be subjected to dally inhala¬ 
tion of cigarette smoke* The cigarette machine provided by the Council 1 will be 
used for mice and rats and we plan to develop a special one for monkeys. 

(c) Constituents. of* cigarette smoke- Our previously reported experiments 
Included the testing of acute admin istrai ion of nicotine (3)., We plan to administer 
nicotine in mist form chronically to mice, rats and monkeys* Since skatole has 
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9. Details of experimental design and procedures (Continued) 



been reported by Carlson et aj_. ( 9 ) to produce pulmonary emphysema In cattle and since 
It Is also a constituent of cigarette smoke, thiis substance will be administered 
cither orally or by Inhalation In mice and rats to determine development of bron~ 
chosposm and pulmonary emphysema. Carbon monoxide Is the third constituent of cig¬ 
arette smoke that will be tested in mice and rats for chroniic action on-airways and 
airspaces. Any Ifcmg-term effects of nicotine, skatole and carbon monoxide wiill 
be Investigated for their mode of action In a manner described'under section (a) 
above. 



(d) Chemical analysis of lungs and blood w This laboratory has reported 
techniques for analysis of biogenic amines in' the lungs ( 4 ) and Individual 
phospholipids (see Progress Report submitted January }\, 1973). The amines relate 
to the mechanism of bronchospasm and would supplement the observations planned under 
(a ) 1 above. Tihe phospholipids are the basis for surfactant activity of King extract 
and may appear concurrently with a reduct ton In pulmonary compliance, which is likely 
to occur when the lungs develop pulmonary congestion and edema. Blood analysis for 
ant 11 rypsIn activity, carboxyhemoglob in saturation andgas tensions will be per¬ 
formed by the standard techniques. These measurements witll be performed in con¬ 
junct iom wi th the assessment of lung function described above under (a), (b) 
and (c). 


(e) Histologlea 1' and u1trastructura1 examination of pulmonary tissue . The 
technique described by Loos 1i et al.(10) for removal! and fixation of the lungs 
has been adopted. The estimation of airspaces relative to alveolar walls on a grid 
will continue. In addition, the principal Investigator will collaborate with a 
pathologist, who will examine the tissue slices by microscope and electron micro¬ 
scope. In conjunction with experiments described In sections (a), (b) and (c), 
the microscopic examination will allow the localization of early onset of lesions 
In the airways, b 1ood< vesse Is and alveolar walls. The histochemical: technique 

for identification of fluorescent substances (such as, serotonin and<catecholamines) 
developed by Jacobowltz andKoelle (ll) will also be applied to the lungs that have 
been removed from the animals exposed to cigarette smoke and Its constituents. 

(f) ‘ Prevention and correction of abnormalities In lung fuctlon. This last 
aspect of the investigation will be conducted during the final 6 months of the 3 - 
year study. By then, the chronic effects of cigarette smoke will have been identified. 
In the past, the following drugs have been used either to prevent or to reverse 

puImonary ma 1 function: progesterone against emphysema ($), bronchodilators against 
bronchospasm< ( 6 ), naphthoquinones agaiinst pulmonary edema (?) > and expectorants 
against deficiency of surfactant ( 8 ). Other types of desired actions will be intro¬ 
duced as the pathological processes relating to cigarette smoking, are Identified,. 

References Cited Above: 

I* Ito, H. and Av;odo, D. M»: Pulmonary emphysema and cigarette smoke; experi¬ 
mental induction and] use of bronchod! lators In rats. Arch. F.nviron. 

Health 1*6:865-870, 1968 . + 

2. Aviadb, D. H. and*Palecek, F.: Pulmonary effects of tobacco and related 

substances; I, II, III: Arch. Environ. Health 16:187-213. I 967 . 

3. Aviado, 0, H. and Samarek, M.: BronchopuImonary effects of tobacco and' 

related substances; I, II, III, IV: Arch. Fnviron. Health , U:141 -176. 
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* 10: Space ond focihlle* ayoifobfe (when eUewhere ihon item 2 indicoJei, ilofe focollon)* 

t - Laboratories totaling h,600 square feet are available for this Inves t Igat Ion. ' *'Vvy- 

f .‘i,.* They contain the following equipment: v. . 

I J / ,’ " (a) Polygraph and oscilloscopes for measurement of pulmonary resistance and 
I compliance, blood pressures and heart rate; and also artificial respiratory and 

-3 - ''V perfusion pumps. .. . . • . ^ 

~ « - :;VV-r— •- ... * 

‘'a iK'y^ • -/ *(b) Spectrophotometer and equipment for paper chromatography, 

* - . ' - 

( c ) Gas chromatography apparatus, tonometer for measurement of partial pressure, v? 

Jm!- #nc j' Scholander gas analyser, • . . v ! 

”f* , r . ,t 

(d) 1 Muoroscope for insertion of catheter Into cardiopulmonary area. r : ■ 

^ /'■ * . r . - • * ' \ * • ... 

’ (f) Microscopes and apparatus for tissue fixation, slicing and staining. 

1- . • ; ■ • , - -'Iv- 

:2V *J\: * ' -(g) Animal cages. _ ' * 

(h) Special smoking equipment supplied by the Council for Tobacco Research. * 
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11. Additional docilities required: 


f * Special chambers for admin Is terIngi carbon monoxide, cigarette smoke or ^ r V-v 

„ V“ *. aerosol mist from a solution of nicotine or skatole. -j . - . _ 
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\2. biographical sketches of Investigator(s) and other professional personnel: 


During the first year, Drs* Belej and Watanabe will continue to collaborate 
with the principal investigator, During, the second and third years, a pathologist 
and a biochemist will collaborate with him. They will be selected at a future 
date. 


13. Publications: 

Avlado, D. M..and Palecek, F.: Pulmonary effects of tobacco andi related 
substances; I, II, 111: Arch. Environ, Wealth 15 : 187-213* 1967. 

Ito, ttw and Aviado, D. M*: Pulmonary emphysema and cigarette smoke; experimental 
Induction and use of bronchodilators in rats. Arch. Environ, health 16: 
865-870, 1968. 

Avlado, D. Kw, Sadavongvivad, C. and Carrillo, L* R.: Cigarette smoke and 

pulmonary emphysema; influence of bronchodilators and biogenic amines in 
experimentall induction in rats. Arch. Environ. Health 20:483- 1 i87, 1970- 

Aviado, B. H. and Sadavongvivad, C.: Pharmacologica1 significance of biogenic 
amines in* the lungs: 5-hydroxytryptamine, histamine, noradrenaline and 
dopamine. Briit. J. Pharmacol. 38:353-385, I97‘0* 

Inoh, T. and Aviado, D. M,: Cardiopulmonary effects of progestational agents 
In emphysematous rats. Chest 59:659-666, 1971. 
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CURRICULUM VITAE OF DOMINGO M. AVIADO 


JSDA01H) 


College Education: .•*%; . 

University of the Philippines College of Liberal Arts 
-.'f-iT University of the Philippines College of Medicine 

* !§v\L,U niversity of Pennsylvania School of Medicine - - ‘ 

* jh; Doctor of Medicine, University, of Pennsylvania 
^\ca,demic Positions at the University of Pennsylvania: 

Assistant Instructor in Pharmacology ' . 

Instructor in Pharmacology 
^Associate in Pharmacology 

Assistant Professor of Pharmacology * 

Associate Professor of Pharmacology • - * 4 * 

iWV Professor of Pharmacology ^ . ; * * 

*2*^ Member/ Parasitology Graduate Group . x • ,*■ \ . . J 

Miscellaneous Positions and Honors^:: fc - - • 

■ '-it!-. National Institute of Hedlthx Post-Doctorate Research Fellow 
'f£ v ~ Section Editor of Chemical Abstracts > . 

.‘>y? Assistant Attending Physician of Cardiology, Philadelphia General 
?- Vv> J Hospital L . ^ . 

' Visiting Lecturer in Anesthesiology, Albert Einstein Medical Center 
"*jT'Associate Editor of Circulation Research 

Visiting Lecturer in Pharmacology, University (the East, R. M. M. ,C. 
Visiting Lecturer in Physiology, Women's Medical College 
Travel Award Rockefeller Foundation 

Linnaeus Medial, First International Pharmacological Meeting, 

Stockholm ' ' ‘ ' '* __ 

Fellow of the Guggenheim Foundation 

Purkinje Medal, Second International Pharmacological Meeting, Prague 
’4/? Editorial Consultant, Dorland 1 Illustrated Medical Dictionary 
Consultant, Poison Control Program of Philadelphia 
AU Visiting Lecturer in Physiology, Rutgers University ‘ . 

Ad Hoc Committee on Air Pollution and Air Hygiene, Philadelphia 
^^r.^.Medical Society, Member .. ~ . •*.* ... 

Physician of the Year Award; Philippine Medical Association (Chicago) 
Member, Bronchopulmonary Panel, National Clearinghouse for 

Smoking and Health * * * " . " 4* 

■"Sr: Chairman, Medical Advisory Committeee, Clinical Research Center, 

' Graduate Hospital of University of Pennsylvania 
Member, American Heart Association Ad Hoc Committee on Cigarette 
Smoking 

‘ Editor, lf Scapel and Tongs 11 (Medical Stamps Monthly) 

Societies: * • * . *.% 

Alpha Omega Alpha Honorary Medical Society: Member 
Physiological Society of Philadelphia: Member, 1948, Secretary, 

' * 1954-1958; President, 1959-1960; Councillor 1003538473 
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'American Society for Pharmacology and Experimental 1 Therapeutics: 
' ~Member 1950: Co-Chairman, 1965 Fall Meeting, Member 


Finance Committee 1965-1970 

American Physiological Society:. Member ' 1951- 

American Association for the Advancement of Science . ■ 1951 

The Society of Sigman XI: Member 1952 


John Morgan Society of the University of Pennsylvania, Member 
1956, Life member, 1967 

American Heart Association: Member 1957: Member Research Study 
Committee 1965-1967 

Section on Pharmacology (SEPHAR); International Union of Physiological 


Sciences-Treasurer * 1959-1965 

International Union of Pharmacology (IUPHAR) Treasurer 1965-1966 

American Society of Tropical Medicine and Hygiene: Member 1966 

International Leprosy Association: Member 1967 
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CURRICULUM VITAE 


MIR OS LAW A. BELEJ 


REDACTED 


Date of birth; 




Field 

Degree 

Education 

1969-1971 


1965-1968 


C 


1960-1964 


Training and 
.Experience 

1971-1972 


Pharmacology . ! 

Ph. D, (June 1971} 

THOMAS JEFFERSON UNIVERSITY MEDICAL COLLEGE 

Received Ph, D. degree in June 1971. Pharmacology major. 
Courses taken: Pharmacology, Toxicology, Drug Metabolism, 

_ Principles of Drug Action, 

TEMPLE UNIVERSITY MEDICAL SCHOOL 

Received' M 1 . S, degree in June 1968. Majored in Pharmacology; 
courses included gross anatomy, embryology, histology, 
neuroanatomy, physiology, biochemistry, pathology, electro¬ 
physiology, flow dynamics and biostatistics. 

Research in cardiovascular area. M. S. thesis published. 

TEMPLE UNIVERSITY COLLEGE OF LIBERAL ARTS 

Received B. A. degree in February 1964, Biology major. 

Among courses taken were mammalian anatomy, comparative 
anatomy, animal embryology, histology, physiology, 
bacteriology, organic chemistry, qualitative and quantitative 
chemistry, and calculus. 
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Degree 

Education 

1964-1967 

1967-1971 


Training and 
Experienced 


). 


.-.- TETSUYA WATANABE 

mtmim 

Date of birth: 


1971 (April-Sept. } 


REDACTED 


D. D. S. (1970) 


R 

REDACTED 


Predental courses taken in Yokohama National University 
and Kanagawa Dental College. 

Received D. D. S. degree on March, 1971 from Kanagawa 
Dental College. Passed' National Board in Dental Medicine 
on May 1971. 


SEDACHED 


1971-1972 


REDACTED 


Societies 


Publlcations Watanabe, T. and Ito. H. Determination of Inorganic phosphate 

in presence of G-l-P and Phosphorylase activity. • To 
’ be submitted for publication. 

Watanabe, T. and Ilo, H. Quantitative Determination of Phosphory¬ 
lase Activity in Rat After Disc Electrophoresis on 
Polyacrylamide Gel and Changes of It ? s Acitivity due to the 
Electrophoresis. Biochim. Biophyslca Acta. Submitted 
for publication. 

) 

Watanabe, 7', , Ito, H. and Cho, Y. Effects of Thyroxine andl 

ADR on cardiac muscle (iphosphorylase activity and nucleotides) 
To be submitted for publication. 
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14. fir*t year,budget: 

A. Solariei (give name* or stale "lo be recruited") 
Professional (give % time of investigolor(s) 
even tf no solary requested) 

Domingo M. Aviado, M.D. 

Professor of Pharmacology 
Hlraslaw A, Belej, Ph^D. 

Assistant Professor of Pharmacology 
Tetsuya Watanabe, D,D.S. , „ 

...Instructor In Pharmacology 




** " 
l-c 


lMv/ ,r r ~\ S* 


Henry A, Reutter, Technician 


Employee benefits (l5% of professional and 
8X of technical) 


B. Consumobl* supplies (by major categories) 
Animals and animal care 
Chemicals and glassware 


. Sub Total for A 


5,000 
* 1,000 


Sub-Total for B 


C. Other expenses (Itemize) 

Reprints and publication costs 
Travel to attend 1 nationa1 meetings 


D. Permonent equipment (ilemlxe) 

Chamber for exposure of animals 
Transducers 


Sub-Total for C 


Running Total of A 4- B + C 


Sub-Tola I far D 


E. Indirect com ()5% of A-f 8-f C)t 
15. Estimated future requirements. 


Total request 


Solones Consumable Suppl Other Expenses Permanent Equip 

25,100 _ 6 „ Q 00 _ 1 ,000 _ 3,000 

25 > 160_6,000 — 1,000 3,000' 


Indirect Costs 
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1&. Other source* of financial support; 

Ust financial support from oil sources, including own institution, for this and related research projects. 


Inclusive 

Doles 


Title of Project 

CURRENTLY ACTIVE 

Source 

(Qive grant numbers) 

Amount 

Bronchovascular Effects 

Council for Tobacco 

$36,775 

of Cigarette Smoke 
Drug Therapy of Acute 

Research (CTR Grant 599) 
Department of the Army 

$29,407 

Respiratory Insuf¬ 
ficiency 

Cardiopulmonary Toxicity 

(DADA 17-71-C-1D60) 

■ Food and Drug Admin¬ 

$54,000 

of Propellants for 

istration (FDA71-3I0) 


Aerosols 



Title of Project 

• 

PENDING OR PLANNED 

Source 

(give grant numbers). 

Amount. 

Drug Therapy of Acute 

Department of, the Army 

$ 37,053 

* Respiratory Insuf¬ 
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Dr. Robert C. Hockett 
Associate Scientific Director 
The Council for Tobacco Research 
110 East 59th Street 
New York, New York 10022 

Dear Dr. Hockett: \V.. . ., . — 

I am delivering to your office the original cqpy and five 
Xerox copies of my report entitled "Cigarette Smoking and Carbon 
Monoxide". Copies of the articles are being delivered to Mr. 
Jenkins for your files. 






1 am not completely happy with the report. After you have 
examined it, 1 would like to make the necessary revisions, additions, 
or deletion. My original draft was actually longer than the version 
that is being submitted. 

My activities as a Consultant since July 1, 1972 have also 
included visits to laboratories. I hope to submit * report of my 
visits sometime in June 1973. - < 


It has been a pleasure to think about carbon monoxide, and 1 
am looking forward to receiving my next assignment. 


With best regards. 


DMA:ea 
Enc. 


'V.'A&V •**'• *: : : .V V 


Sincerely yours. 


/.I. } ' .A . - 

Domingo M. Aviado, MD 
Professor of Pharmacology 
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too CONGRESS STREET • PASAOEN A. CALI FORNIA 91105 
TELEPHONE (2*3) 796-0381 


October l8, 1972 
Site visit 
Dr. Aviado 


!>'V - ;i»i k , 

'-V ;V 




Dr. Aviado was not present, but I was shown around 
by Dr. Watanabe. The group just receivedi a smoking 
machine (Vfalton smoking machine). They have not as yet 
been able to do much work oni smoking andl small animals. 

On larger animals, as well as on smaller ones, they 
have measured pulmonary resistance and pulmonary compliance, 
using small animals such as monkeys, rats, and mice. 

The pulmonary resistance and compliance were measured 
as: usual; the resistance was measured from ratio of 
pressure over flow, and the compliance from the ratio 
volume over pressure. In addition, tidal volume, blood 
pressure, and EKS are recorded!. - - \; 

They are studying the effect of pulmonary edema, which 
they produce with iodoacetomide and! measure the effect 
of this on these parameters. . 

Histological studies have not yet been extensively 
carried out, but they will be done at a later date. 

Work on smoking will be done first with low-nicotine 
cigarettes, and they will measure the functional residual - 
capacity, pulmonary compliance, and airway resistance, 
together with biochemical studies and blood gases, one 7 . 
month after onset of smoking. •. „v- 

This appears to be a very worthwhile project because 
of the sophisticated technique: and the use of very small 
and very large animals. I recommend continuation of 
approval. 
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YiY .'' This Progress Report is being prepared five months prior to the termination^!^ 

a two-year grant. The conclusions previously reported in a Progress Report 
submitted April 16, 1972, are as fallows :j\ Ity) ■ \ • :■■■■ •% -f.i. •••' 

( a ) There are no abnormalities in the bronchial blood vessels in dogs, rats and 

,; V^'Vv:. ' •. - • ^v- 1 ' r : "‘ r ' v ; - . • . .. -• 

' '■■■■' ' .• ~ :r <- ;y\'. .V .. Y. ‘ *• ■••• ‘:v,>V»/ v *v~. 

hamsters repeatedly exposed to cigarette smoke for 4 to 10 weeks. This conclusion^^ 

' • • Y • * : Y Y Y :; - •" ::: • •.■ y "-v- ;?v;v:■ 

was based on measurement of bronchopulmonary blood flow in the dog and on 

vYY : y;; v : *- . - >*■■■ •. ,, ■ t -.^,. 4 r 7 •• 

"* '■ ',<*'. • — • r '•*■'•' V- -' ■* *7.. J '■ . • Jr".*'-.i?-' 

’ examination of plastic casts of the bronchial vessels of rats and hamsters. 

(b) 


t-v-r .■ T y. iv*>- 




. •• found to be equal to that of the 


The antitrypsin activity of blood draining the bronchial circulation was 

■ -j ■ ■, ;• ’"V'Y ' .•• 

systemic blood. The daily inhalation of cigarette 

rats for 10 weeks caused an increase in the level of antitryps 

activity in the blood. There were no functional changes indicating pulmonary' 

r • r -I.-. • 

,v ; • emphysema, although rats treated with papain and subjected to tracheoconstriction ^ 




smoke by male 




^ ? . developed emphysema. The simultaneous administration of cigarette smoke to 

* . . . *’ ' : *y 


•;>WV 


• Y,. such rats did not exaggerate the functional changes. In the same series of 

S'-■■/■■■■"".. ..;■■■ .• v : v.-- .. 

experiments the 

*■ gM-v : 

level of antitrypsin activity. If a deficiency in this antienzyme 
: Y Y-Y formation of pulmonary emphysema in rats; as it does in man, there is no 


i rats with pulmonary emphysema experienced a reduction in the ' 
>sin activity. If a deficiency in this antienzyme relates to the 


-contributing factor due to inhalation of cigarette smoke, since its inhalation caused : : 
an elevation in the level of antienzyme activity. . * .V '>, 

The additional observations completed during the period of April 15, 1972, 

• -■ - =... ., v 

to January 31, 1973, which are described in this report, are as "follows: 



elevation of antitrypsin activity of the blood that is not dependent on the adrenal 


gland. The excised lungs of these animals also show a deficiency in total 
phospholipid content. Among the 10 phospholipids separated and isolated from 
the lung extract, the following show a reduction: phosphatidyl choline or ■ 
Lecithin, phosphatidyl ethanolamine, sphingomyelin and lysophosphatidyl choline 

Vo ; a ;V. - / .. - - - Wv.'js.;, ■ >’V : '' - ■ •- -'Va ' '• . ' - : - ‘ 

or lysolecithin. The investigation of the influence of chronic exposure to 











cigarette smoke on the concentration of each phospholipid is in progress. 

(d) It ; has been possible to measure mechanical properties; of the 
lungs of anesthetized mice. The ICR strain mice have higher values of 
pulinonary resistance than the Swiss strain. When the ICR strain was exposed 1 
twice daily for 5 weeks to smoke generated from low-nicotine cigarettes, 
there was no change in functional residual capacity, indicating no sign of f : ‘* 

pulmonary emphysema. However, an increase occurred in pulmonary 
resistance and a decrease in tidal volume, showing that exposure to cigarette 
smoke causes chronic bronchospasm. „•' ; ■*:/ ..- 

. h (e) The Swiss strain mice responded differently from the ICR strain to 
cigarette smoke. Exposure to low-nicotine cigarette smoke did not increase 


pulmonary resistance but exposure to high-nicotine cigarette smoke caused 


© 

8 

Crt 


an increase. Exposure to either type of cigarette smoke produced 1 a decrease Cj? 


in functional residual capacity. The significance of this reduction is under 


00 

& 

m 


force. Histological examination will be used to determine whether the 


. n 

investigation for the remaining 5-month period during which this grant is; in 

will be used to determine whether the 

■ V - - AS- wi&te :&•" •*.:,;At 

apacity represents pulmonary fibrosis. The 
ilopment of emphysema indicated by an increase in functional residual 


development 




'v. 


\ • • 
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•^r- : -^v-v*>. L ANTITRYPSIN ACTIVITY OF THE BLOOD AND PHOSPHOLIPID CONTENT Jill 
.'Ul: ... ■ . $l OF THE LUNG OF RATS 


^ A continuation of the experiments on the rat consisted of measurement of 
•j, ’ >V antitrypsin activity of the blood and analysis of phospholipids in the lung. The 


results are as follows: 

: :;jp 






- - ^ - v- A. Antitrypsin activity .. .. . . ' : 

- ‘iV ..-r.... .: ■■ ..• : ."- '• .. . . • 

. .. • .. ''i-.y! ^ V ..:' 

bince inhalation of cigarette smoke produced an increase in antitrypsin .vLn>. 


W ' -• 


. -■ ac txvity of the blood, it became important to study another procedure known to 


‘;V > 


produce lung damage. Pulmonary congestion was induced in rats by injection of 


.a:'-...:;*- paraquat (a weed killer), which is known to reduce surfactant activity . .. • - 

(Cambar and 1 Aviado, 1970). Paraquat (10 mg/kg) was administered intraperitonealjy^ 
•$$*** rand 48 hoil rs later the rat was anesthetized and blood collected for analysis of 
f antitrypsin activity according to the technique of Erlanger et al . (1961). The results 




are summarized in Table 1. 


The induction of pulmonary congestion by paraquat is accompanied by an 
increase of antitrypsin activity in the blood* Previous adrenalectomy did not 


, prevent the elevation of antitrypsin activity in response to paraquat. The 


phenomenon is unrelated to the adrenocortical axis and is not a nonspecific 


• V ■f..*' 


response to stress. The results further suggest that procedures exerted 


directly on the lung in the form of either congestion (by paraquat) or inhalation 


(of cigarette smoke) cause an elevation of antitrypsin activity in the blood. 


One possible intermediate mechanism to explain the end-result is the surfactant 


activity or. phospholipid content in the lung. 




(Table 1 appears on the next 




t page4; ? 


. 

. 1003538485 

. : : ■ '.. .. -t *:*> ■ .y;5~ 




w 

■ 7& v . • 


» .v. Table l 1 . Effect of paraquat on antitrypsin activity of blood^h rats^ 




: i . Procedure 

J ;>■ •. .. .. 


i*. v ■ 

'-Control 


Paraquat (10 mg) 7 

• •>. ‘ „ . • 

. * Adrenalectomy 3 

‘ r 7'* : V* f ' V • . V 

7’ ‘ Adrenalectomy followed l*y 3 

by paraquat (10 mg) 

r * P<0.05 compared to control rats. 
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' ' __ ' ' : ‘ 

No. of ; ; Antitrypsin activity ■.■ip-7;-. 

Rats Mean + SE ( mg trypsin inhibitor/ml serum) 


1.56 + 0.033 
1.93 + 0.092* 
1.58+ 0.018 
1.81+0. 119* 


■‘■mm. 




Table 2. Effect of paraquat on total phospholipid content of lung of rats. 


■ 'A'M *aii 


© 

CO - 

. 01.. 

CO ..V-T' 

_oo -C:: 

qo m& 

■ ■■ 


•i Procedure 


No. of Body Weight Total Phospholip^i 

Rats Mean + SE (g) Mean SE (mg/g '.vet lung) 


- Control 4 

* * Pa raquat (10 mg/kg) 4 

I^^aquat(20 mg/kg) 4 

_ -^2-ji— 

* p^0.05 compared to control rats. 


202.5 + 8.5 
187 + 6. 6 
185 + 6.5 


19. 15 + 0. 73 
16.75 + 0.99* 
15.25 + 0.42*' 










V4V7W-' 
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B. Assay of total phospholipids 




Three groups of rats were used, as follows: 4 rats received 10 mg/kg paraquat 

• .. 

intraperitoneally, and 4 rats 20 mg /kg paraquat by the same route , while 4 rats were^ 
controls. After 48 hours the rats were anesthetized with a mixture of urethane (200 




mg/kg) and allobarbitall (50 mg /kg) prior to sacrificing the animals for analysis of 
the lungs. The kings were minced and homogenized with chloroform-methanol (2:1) 

v '-‘ ■ .7 ■■ ^^7‘. .. \ 

v ■ • 1 ^ 

mixture and the lipids were extracted by a method dbscri'bedl by Folch, Lees andl 

•' " r 7 V;: ' • ‘ ‘ * 

Stanley (1957). The homogenate was filtered through filter paper into a 25-ml 

graduated glass cylinder and its volume was adjusted to 20 ml. The crude extract 
was mixed thoroughly with 4 ml of 0.05 % CaCl solution. The mixture was allowed 

to separate into two phases. After the upper phase was removed, the inside gliass.._^££ 

. .. . • ■ •■•1 iT'-ii-,.- i-'--: '•c*: - ■ ^ 

wall and the surface of the solution were made clear by the use of the pure solvent 


upper phase. The resulting lower phase was diluted to 20 ml by the addition of 

* # ' \-9‘ \ S- '; '■ 

chloroform-methanol (2:1) mixture. •’ ’ 

... v . ... ■ ■ . .. ' . ... ” 

Twenty-five pi of the extract from the homogenized preparation were V 

digested by heating at 180° C for 30 min in the aluminum heating block, following ..^vTy 

.£ : ,: .... . v ■ . . ' v - : .• , • 

the addition of. 0. 6 ml of 70% perchloric acid. Then water (3 ml), 2. 5% ammonium 

*:j . - : 

molybdate (0. 5 mi) and 10% ascorbic acid solution (0.5%) were added 1 .. Color was 

/ o . • 

developed by heating for 5 min in boiling wr.tor^J’l C) according to the method . ; 

of Rouser, Flbisher and Yamamoto (1970). Optical density was read at 797 mp by V ; '. 
the spectrophotometer. Total lipids were calculated by multiplying the phosphorus ’ , 
value by 25, as reported by Weinstein et al . (1969}* The total phospholipis content : 
of 3 groups of rats is summarized in Table 2 (see preceding page). . 

■ — ~ ; ‘ - ' 

. in.ryt: ... ' ■ ; . ' ' . 

v i ‘ ^ . V y.-' 


„■ yy, ‘.dp, >, 
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The administration of paraquat caused a reduction in the total phospholipid*"'^ 




■:^V: 


content. The control mean level was 19.5 mg/g wet lung; the rats that received 

r f 7 in £ *’ . .,v;. ; 

10 mg/kg paraquat showed a mean level of 16. 75 mg/g, and those that received 

/'fliHi-fc 20 mg/kg • level o£ ■*>*&%• The reduction in the: total phospholipid St 

a r :^ <mtent ; correlates with the decrease in surfactant activity of aqueous extract of the^U 

lun g reported previously (Cambar and Aviado* 1970>. ' ' v 

... v ' , 

■ ::v ' . --.V. 

" •' .//•■ './'I' 

• .. 









‘ "■ % r 


G. Separation and detection of each phospholipid 
The phospholipids contained in the lung extract were separated by 


two-dimensional thin layer chromatography. Eastman silica gel chromagram sheets • 

V . 

A ■ 


without fluorescent indicator were dried before use by heating in an oven for 1 hour* 
at 75° C. Tissue lipids containing 6 or 8 pg phosphorus were applied tothe sheet. 
The sheets were developed in the first dimension with chl6roform-methanol-28 % 
aqueous ammonia-water (65:25:3. 2) mixture, and in the second dimension with 




chloroform-acetone-methanol-acetic acid-water (3:4:1:1 ! :0. 5) mixture in a 
chromatography jar (outside diameter 6 inches, height 12 inches) 1 in a cold room at 


Q • v 

4 G. Between runs, the sheets were dried at room temperature in a hood for 30 

min and at 75° C in an oven for 1 min. The spots were detected with rhodamine *? 

v ‘ • . -• -t " r • ,* • v/ »' ' ; 

• ► • • *••• • , •<» 1 

6G by a technique reported by Marinetti (1962) and Wuthier (1966). The color of 

the spots and their changes were observed carefully under ultraviolet light. The 
sheets were cut around the spots and phospholipids were extracted from the sheets 
with chloroform-methanol (2:1) mixture. The solvent was evaporated 1 in an oven 
at 75° C in test tubes. Phospholipids were digested with 70 % perchloric acid at 

180 C for 30 min and the phosphorus was measured. In the analysis of the small '; v y 

' ’■ - ' ■ 

amount of phospholipid, half the volume of the reagent was used. ' ..'V 

The results summarized in Table 3 indicate that treatment with paraquat % 
showed a reduction in phosphatidylcholine or lecithin, phosphatidylethanolamine • " 

and sphingomyelin. There was also an increase in Tyso'phatidylcholine -h&£:&■. 

(lysolecithin), probably resulting from enzymatic conversion of phosphatidylcholine. 



rr 


Table 3. Effect of paraquat on*concentration of phospholipid* in lung of rats. 


Procedure 

o 

Phospholipids 

Phosphatidylcholine (lecithin) 

Phosphatidylethanolamine 

Sphingomyelin 

Lysophosphatidylcholine (iysp« 
lecithin) 

Phosphatidylserine 

Phosphatidylinositol 

Lysophosphatidylethanolamine 

Phosphatidic acid 

Diphosphatidylglycerol 

Lysobisphosphatidic acid 

Unidentified 


Control ( 4 rats) 

% of Total mg/g Wet 
Phospholipid Lung 

47.9 *1.12 9.21 ±0.55 

25. 9 *1.31 4. 96 ±0.28 

12.5 ± 0.34 2.39 ± 0.08 

. 0.63 ± 0.09 0. 12 ± 0.02 
5. 9 ± 0.72 1. 12 ± 0. 12 

4.1 ± 0.28 0,78 ±0.03 

0.50 * 0.28 0.09 ± 0.05 

0. 97 ± 0.49 0.20 ± 0.11 

0.88 ±0.21 0.17 ±0.04 

0.63 ± 0.14 0.12 ± 0.02 

0. 15 ± 0. 12 0. 03 ± 0.02 


Significant difference (p<0.05) compared to control. 
0. 05<p <0.1 


% of Total * 
Phospholipid v 

46. 9 * 1. 35 . 

24.2 ±0.57 

12.3 - ± 0.39 

% 

1.2 ±0.13 

6.6 ±0.77 

4.6 ±1.28 

0.55 ±0.16 
0.63 ± 0.26 
0.83 ±0.19 
0.75 ±0.10 

1.6 ±0.64 


~(4 rats) 
ic/h g .lR 
mg/gWet ^ 
Lung 


Pajaquaj, ,2Q, 
% of Total 
Phospholipid 


7.86 ± 0.48 46.8 ±1.68 

4.05 ±0.27+ 21.7 ±1.91 

2.06 ±0.17 12.1 ±0.46 


0.19 ± 0 . 02 * 
1.09 ±0.11 
0.76 ± 0.21 

0. 09 ± 0. 02 

0.11 ±0.05 

0.14 ± 0. 03 

0.13 ± 0 . 02 

0.27 ±0.11 


12.1 ±0.46 

1.4 ± 0.22 1 

7.2 ±1.08 

6.6 ±1.18 
0.35 ±0.15 
0.65 ±0.22 
1.43 ± 0.44 
0. 95 ± 0. 16 
1.13 ± 0.59 
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(4 rat.) 

.g/ta-lP— _ 

mg/g Wet ’ > 
Lung v 

7.13 *0.25* 

3. 32 * 0. 37* . 

1.83 * 0.02* . 

0.21 * 0.03+ 

1.08 *0.13 j 

1.01 * 0.19 ‘ 

■ I 

0.05 * 0.02 i. < 

0.10 * 0. 03 ■* j 

0.22 *0.07 | 

0.15 *0.03 ! 

. ".X. , 

0.17 ± 0.09 


\ » * 

J 

. ’ r ■ 
v;v t 


v .'■ 

; ^ 

h 

. n 

:• -;n 
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D« Cigarette smoking and phospholipid content 


P-ge 10 




" V 


- 


the next step was to return to the original problem of cigarette smoking as studied : ?|p| 

in the rat. These animals are currently being exposed to cigarette smoke daily and 

the investigation will be completed before June 30, 1973. At that time it is our 

\ • \ ■■ '• • ... ' • ■ . . 
expectation to correlate changes in blood levels of antitrypsin, the pulmonary 

■" - ' ' . ' - - . ' ■ v- ’ 

content of phospholipids, and measurement of functional residual capacity"and 

■ . ’ .•> r -, •• ,• • 

pulmonary compliance- We also hope to develop a theory that will show the 

influence of cigarette smoke. ,>“ 

.. ■ ■ ■ ' ■ . 

. . . / V v ’ / "• 

>- r - •. fe;. 
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IL MEASUREMENT OF FUNCTIONAL RESIDUAL CAPACITY AND j^||\ 
OF PULMONARY RESISTANCE AND COMPLIANCE IN MICE ' 

It was suggested by Drs Hockett and Kreisher that spine of our efforts 

•' ,: - - ' .. . . V:U^8|f 

devoted tQ ; measurement of lung function in mice. If this were possible,, then . 

-■ _ - ‘{ ‘ 'V r;/ iS4^ i 

one would be more likely to obtain a breed with a genetic abnormality causing 

pulmonary emphysema. ■ 

■■ ,-w: V- ' ' • > •• .;v'-V. ' s$3k. 

The body plethysmograph, endotracheal catheter and ihtrapleuraL catheter, 

. . .•* 

which were developed for the rat by Palacek and Aviado (1967), were further 


reduced in size for use in the mouse. After several trials, we were successful 


r < 


■j' . 


in measuring functional residual capacity, pulmonary resistance and compliance, \ 


and respiratory minute volume, which are described in the next paragraphs. 




• A, Measurement of'functional residual capacity • 

Since functional assessment of pulmonary emphysema depends on . 

measurement of functional residual capacity, the initial step was to develop -'S^r 
a procedure that could be repeated in the same mouse. The animal was ••• 

anesthetized with pentobarbital sodium (30 mg/kg) and a plastic catheter was 
inserted into the trachea via the oral cavity. The tip was shaped to allow a 

.. -i' 

snag fit inside the lumen of the trachea. Then the mouse was allowed to 
rebreathe from a syringe containing 5 ml of pure oxygen. After 7 mint. the 
concentration of oxygen in the syringe was determined by a Scholander gas 


analyzer. The content of nitrogen relates to the volume of air in the 


© 

© 


functional residual space in the lung, and this capacity was estimated by f.s 
the following formula: V ... ; 1. 






S : SS 
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x (a + b) — 80b 

Functional residual capacity (ml) - 80’x 

a = volume of syringe (5 ml) 
b = volume of tracheal catheter (0.15 ml) 
x = concentration of nitrogen ini syringe 
after 7 min rebreathing (%!) 






If as-s 5.* 




• i. ' 

- Fifty mice of the ICR strain, ranging in weight from 10 to 40 g and 1 in 

age from 10 to 60 days, were anesthetized and functional residual capacity was ‘fv*??; 

. . ...... v .... 

measured. The results are summarized in Figure 1. The functional residual ■% && 

° ..•Vr.'T- - v .* 

.. • ■ 

capacity ranged from 0. 63 to 1.05 ml. The coefficient of correlation between 
functional residual capacity and body weight was 0. 48. s— 

. r i \ -riy.;. 

Each of the 52 mice was allowed to recover from anesthesiai for repetition . 
of measurement 2 weeks later. Most of the mice died from bleeding or infection 

■ ' -v 

of the trachea. As experience was acquired, the incidence of death was reduced. 
After 2 weeks 21 mice were still alive for a second measurement. The results 
are summarized in Tabled . The first group of 7 mice, which had an initial •. ’v.- 
mean weight of 16.7 g, had increased in weight to 25. 7 g 2 weeks later. The 
functional residual capacity was unchanged, with mean values of CL.79 ml and 
0.82 ml respectively. The second group of 7 mice were older than the first: 
the mean weight of 26. 7 g had increased 2 weeks later to 32. 3 g. There was a 
reduction in functional residual capacity from 0.85 ml to 0.76 ml after 2 weeks. 

In'the third group, consisting of 5 mice, each showed a reduction in body 




weight, indicating that these animals had not completely recovered from the 


© 

© 


first catheterization. There was a fall in functional residual capacity from 

■/;. ... CA 

0.87 ml to 0.72 ml, a change which was statistically significant. ' - : T :. $5? 

- . ■: V , ' / A ‘ ‘ • ■ - - V • .- 

The death and loss of body weight of some mice following the first • 


. . - . . ... .,, ■. •... - •: . 

•• : •••••* r • . •:» • ";x: 

••• - -- r., ■ :* - 

y ■ r-' : 'ir " * - ♦- • 
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tracheal intubation discouraged us from, continuing the repeated! measurement of 

a . 

functional residual capacity. We are developing^less traumatic method 1 eff 
insertion of the tracheal catheter. Until this is available, we shall continue 




' rX'J . 


our investigation on the basis of a single measurement. 

(Figure 1 and Table 4 appear earths ne::t,) 'ngcr.) 


;v r *> ? bw'c;v 






Fig. ! 1. Body weight and functional residual capacity of 50 mice 
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residual capacity (FRC) of 


• U'C-^ 




Mouse 

No. 


First Measurement 
Body wt. (g) FRG (ml) 


— Second Me asurement 
Body Wt. (g) FRC ( m l) 




13 

16 

17 

17 

17 

18 

19_ 

16.7 
+ 0.71 


0.81 
Oi 76 
0.80 
0. 83 
0,71 
0.92 
0 l 73 
0.79 
+0, 026 


22 

27 
24 
26 

28 
27 
26 

25.7* 
+ 0. 78 



8 

' ,25 

9 

25 

10 

26 

11 

„27 

112 

*V 

13 

28 

14 

29 

Mean 

26.7 

4SE 

+ 0.57 

15 

26 

16 

. 30 

17 

32 

18 

32 

19 

34 

Mean 

30.8 

4 SE 

+ 1.4 




0.95 
0.86 
0.82 
0.66 
0. 90 
1,00 
0,75 
0.85 
+0. 04 4 


• 29 
35 

32 

33 

34 

30 • 

33 

32.3* 

+ 0 . 81 


0.95 
0. 85 
0,82 
0.87 
0; 87 
0.87 
40. 02 11 


1>< 0.05 compared to first me 


asur ement. 


^ <.w *V 


0.82 
0.75 
0.73 
0.83 
0.95 
0.73 
0.94 
0. 82 
+0. 035 


0.74 
0.98 
0, 78 
0.65 
0.64 
0.82 
0. 74 
0. 76 
40.04 3 


0. 66 
0172 
0.. 74 
0.76 
0.70 
• 0.72* 
40.017 








iSH 


■Mm 




.V 
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B« Measurement of pulmonary resistance, compliance, tidal volbme IS- 


and total phospholipid content 
Mice of the ICR strain, ranging in age from 10 to 80 days and in weight 




from 9 to 45 g> were used to measure the mechanical properties of the lung. 
The body plethysmograph used in the rat was reduced in size for measurement 


' ** 3 $? ■ 




of tracheal air flow, tidal volume, transpulmonary pressure, and pulmonary 
resistance and compliance. The mouse was anesthetized, the trachea was 
exposedl via a skin incision on the neck, and a plastic catheter was inserted 



into the trachea and secured with a ligature. After measurements of lung 
mechanics, the mouse was sacrificed and the total phospholipid content was 
measured by a technique similar to that applied to the rat (see above). The _ 
results are summarized in Table f>- The 30 mice were grouped according to 




t 


the following weight groups: 9 to 15 g, 16 to 26 g, 27 to 35 g, 36 to 39 g, and 

40 to 45 g. As the weight of the animal increased, there was a positive 

correlation with pulmonary compliance, tidal volume and lung weighs but 
poor - 

c ^correlation between body weight and pulmonary resistance. The total 1 

phospholipid content remained essentially unchanged as body weight increased 

(Table 51 appears on the next page.) 











C. Comparison between IC R and Swiss strain mice 


- :v 

K- 

... vyr 


n 


The next step was to measure the mechanical properties of the lung of 
Swiss strain mice. Twenty-four mice were used, ranging in weight from 10 to 45 g. 

- ., ■■ i■■■::. v 

The results are summarized in Table 6 . As the body weight increased,, there was 


a rise: in pulmonary compliance, tidal volume and lung wet weight. Pulmonary 




- • 


resistance and the total phospholipid content of the lung did not increase with the 
other parameters. 1 

The results of experiments on ICR and Swiss strain mice are summarized 
in Figures 2 to 5. The coefficients of correlation between body weight arid each 

of the other parameters have been calculated. There is a good correlation • S : v’. 

■ • .. • •.- 

between body weight and each of the following factors for both strains: tidal 


4 ; • -- - ' poor 

volume, pulmonary compliance and wet weight of the lung, but^r c correlation with 

pulmonary resistance. The following difference exists between the two strains 

of mice: pulmonary resistance for the IC R strain is higher than that for the 

Swiss strain. ..'• 

■ * #: ~ - 

(Table 6 and Figures 2 to 5 appear on the next pages) 


: i y v... ••• 
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Table 6* Relationship of body weight to lung measurements of Swiss strain mice. 












Mouse 

Body 

Pulmonary 

Pulmonary 

Tidal 

Lung 

Total Phospholipid 

No. 

Weight 

Compliance 

Resistance 

Volume 

Wet Wt. 

(mg/g Lung We* Wt) 


(g) 

(ml/cm H^O) 

(cm H^O/ml/sec] 

(ml) 

(»«g) 

-- i~. 

81 

10 

0. 020 

1.70 

0. 20 

100 

18.8 

82 

12 

0.026 

1.23 

0.42 

123 

21. 1 

83 

13 

0.036 

1.40 

0.29 

135 

22.6 

84 

14 

0. 042 

1.34 

0.36 

135 

20.4 

85 

15 

0; 040 

1.47 

0.38 

120 

26.6 

Mean 

12.6 

0.0328 

1.42 

0.33 

122.6 

21.9 

*SE 

* 0.86 

* 0.004 

* 0.079 

* 0.039 

* 6.4 

* 1. 32 

86 

23 

0. 07,8 

1.40 

0.45 

163 

20.5 

87 

25 

0.056 

1.80 

0.40 

210 

21.7 

88 

26 

0.070 

1.40 

0.65 

185 

22.7 

89 

27 

0.095 

1.96 

0.40 

220 

25.0 

90 

28 

0.084 

2.04 

0*65 

. —■ 

— 

91 

29 

0; 084 

1.60 

0.65 

235 

24.6 — '‘V 

Mean 

26.3 

0.0778 

1.70 

0.53 

202.6 

22.9 

*SE 

* 0.88 

* 0. 005 

* 0.113 

±0.053 

"± 12.8 

^ i 0. 85 

92 

30 

0.080 

1.23 

0.46 

234! 

25.0 

93 

30 

0.117 

1.96 

0.71 

-- 


94 

31 

■*' 0.088 

2. 10 

0.67 

240 

27.9 

95 

32 

0* 085 

1.47 

0.65 

328 

23.9 

96 

32 

0i 117 

1.96 

0.59 

— 


97 

33 

0. 100 

1.55 

0.65 

250 

21.2 

98 

35 

0. 098 

1.34 

0. 71 

279 

20.4 

99 

35 

* 0.110 

1.70 

0k 78 

260 

23.3 

Mean 

32.2 

0.0994 

11.66 

0.65 

265.2 

23.5 

*SE 

* 0.70 

± 0.005 

*0.113 

* 0.034 

* 14.1 

* 1. 04 

loo 

36 

0. 120 

1.84 

0.59 

280 

24.6 

lol 

37 

0. 130 

1.40 

0.97 

311 

21.8 

102 

38 

0.170 

2.04 

0.97 

245 

23. 2 

103 

41 

0. 130 

1. 96 

1.05 

310 

23.5 

104 

45 

.... 

. . 

1.00 

350 

20.0 

Mean 

39*4 

0.138 

1.81 

0.92 

299.2 

22.5 

*SE 

* 1.63 

*0.011 

*0.143 

± 0.083 

* 17.5 

* 0.72 




,v* - 

>v. v 






: 


\-*xY,V 





r -3J69 * KT* X-2T8J+0.092 
r» 0.90 


BODY WEIGHT (g) 


BODY WEIGHT (g) 


ottreenRHps:^’ 


1003538501 











The smoking machine was used to expose mice to cigarette smoke. The 




mice were conditioned to the machine twice daily for 1 week. Each period of 
exposure to the machine lasted for 8 min. Then the mice received 8 min (or 


8 puffs) of smoke generated from 2 lighted cigarettes twice daily for 5 weeks. 
The University of Kentucky standard cigarettes were used and were of 2 types 
according to nicotine content. Analyses of the leaf tobacco for the 2 types were 


respectively as follows: 




Type I A I: 0.31% nicotine . . 

; Type I R I: 2.09% " -bb. ' v.; sg|§ 

The initial use of the smoking machine was for a group of 8 ICE strain 




mice, initially weighing 25 to 30 g. These were exposed to cigarette smoke ' . . i' 

' s y5.-‘» 

generated from IA I cigarettes, made with tobacco leaf having a low nicotine 

content. A control group consisting of 8 ICR mice, was not exposed to cigarette Qy. 

■ ^ ' 

smoke. The results, summarized in Table ^ indicate that exposure to cigarette 
smoke did not influence functional residual capacity, pulmonary compliance, 
total phospholipid content, or the ratio of lung weight to body weight. However, ■ '-> 
there was a reduction in tidal volume and an increase in pulmonary resistance 
in the mice exposed to cigarette smoke, as compared with the control mice. 

The extent of the reduction was as follows: tidal volume from' 22. 0 ± 1. 39 . ;... 


ml/kg for controls and 19* 1 ± 1. 3 for mice exposed to cigarette smoke; 
pulmonary resistance from 2.61 ± 0.057 cm H^O/ml/sec for controls and 
2.83 ±0.148 for mice exposed to cigarette smoke. '•;V.. 

. . , • (Table 7 appears on the next page.) ^ 




* -fr.' 









E. Comparison of the effects of low-nicotine and high-nicotine cigarettes 

in Swiss strain mice ■ZSS* 

- r'*%*•&!? 




The exposure of Swiss strain mice to cigarette smoke elicited reactions ': v 

i- • 

that were different from those in the IGR strain. The results shown in Table 8 «•»*;. 


indicate that exposure for 5 weeks to IAI (low-nicotine) cigarettes did 1 not 
influence pulmonary resistance, tidal volume, pulmonary compliance, 
phospholipid content or the ratio of lung wet weight to body weight. Unlike the 


* 

v 


ICR mice that showed an increase in resistance and a decrease in tidlal volume, 
.strain 


• : J ' 

' r 7- 


the Swiss^mice did not show any such effect. 

The measurement of functional residual capacity indicated a reduction' • 

in Swiss^huce exposed to smoke generated by IA I cigarettes. The control \ 

group had a mean value of 1.54 ± 0.17 ml and the exposed group one of 1.03 dt 0.16 
ml. The difference between the 2 groups was significant statistically 

V' 

(p 4 0. 05 level). 

A third group of Swiss strain mice was exposed twice daily for 5 weeks 
to smoke generated by IR I cigarettes, which have a higher nicotine content 
than the IA I type. The rats exposed to high-nicotine cigarettes showed the 
following differences from control rats: lower functional residual capacity, 
higher pulmonary resistance and lower compliance if expressed in absolute 
terms. However, the compliance /body weight ratio was unchanged, and 
tidal volume, total 1 phospholipid lung content and wet weight/body weight 
were not different from those of the control group of mice. 

(Table 8 appears on the next page.) v 
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Table 8* Influence of exposure of Swiss strain mice to smoke generated from low-nicotine or high-nicotine cigarettes 
twice daily for five weeks* 




Body Functional Pulmonary Tidal Lung Wet Wt Total Phoepho* , 

Procedure Mouse Weight Residual Pulmonary Compliance Resistance Volume Body Wt lipid (mg/g 

No* (g) Capacity (ml) (ml/cm H^O) (ml/cm H^G/kg) (cm H^O/ml/sec) (ml) (mg/g) Lung Wet Wt) 


Control 


Low-nicotine 

cigarettes 


High nicotine 
cigarettes 


,121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 
Mean 
±SE 

nrr 

134 

135 

136 

137 
Mean 
±SE 

mr 

139 

140 

141 

142 

143 

144 

145 
Mean 
±~5E 


30 

33 

30 
32 
28 
32 

32 

31 

33 

34 

29 

30 

31,2 
± 0*52 

~28 

31 
30 
30' 

32 

30*2 

± 0.66 

“23 

26 

25 
29 

33 

26 
28 
27 

—27. 2 V 

* 1.06 


1.30 
1.58 
1.55 
1.23 
1.65 
0.71 
1.36 
1.80 
2.15 
1. 17 
2.99 
1.00 
1.54 

±0. 17 

' 0.85 
1. 15 
0.71 
0.83 
1.61 
1. 03" 

±0. 16 


0.90 

A0. 12 


stew 

1$+ P < O^O^xomparod to control mice. 

0. 05 Tpi 0. 1 compar id t© control mice. 

. > 90S8CSC00V 


0.066 - 
^0. 069 
0.091 
0 . 061 
0.065 
0.065 
0.098 
0.059 
0. 065 
0. 091 
0. 056 
0*048 
0.0695 
±0* 0028 

0.074 
0. 065 
0.081 
0.072 
0*065 
0.0714 
±0.003 

0. 039 
0.085 
0.039 
0.078 
0.065 
0.052 
0. 065 
0.065 
“ T 0. 061 O'* 
*0. 0049 


2.2 
2 . 1 
3.0 
1.9 

2.3 

2.0 

3.1 
1.9 
2.0 
2.7 
1.9 
1.6 
2. 22 

±0. 14 

~ 2 * 6 ^ 

2.1 

2.7 

2.4 
2*0 
2. 36 

*0. 13 

1.7 

3.3 

1.6 

2.7 
2.0 
2.0 

2.3 

2.4 
2.25 

20 


1.96 
1.84 
* 2. 05 
1.96 
2. 19 
1.56 
1.67 
1.13 
1.55 
. 1.63 

*1.23 
1.47 
1.69 
±0.09 

1 T 96 
2 . 10 
1.91 
1.55 

1.44 
1.79 

±0.13 

T7W 

2.45 
1.84 
2.10 
1.96 
2.45 
2. 26 
2.45 

“2.15* 

± 0 . 11 


24 

18 

24 

18 

23 

20 

18 

21 v 
20 

31 
18 

14 

20 . 8 

± 1.26 

23 

19 # 

28 

32 

20 • 

24.4 
± 2.46 

29 

15 
18 
15 

22 
19 
22 

19.5 “ 

± 1.68 


7.39 

± 0.21 

O"" 
8.6 
6.5 
7.3 
7.9 
7.7 
±0. 36 


7.5 

±0.42 


20.7 
"27.6 

24.6 
23.2 

21.8 

23.2 

22.7 
26.5 
25.0 


23.9~ 
± 0.74 

26.6 " 

20.4 

22.5 
22.5 

18. c 

22 .^ 

± 1.31 


2471 
± 0.84 


m 


scoot ; v. 

• * t * , • v , \ v \ -7 ^* ■ 

Satifde: https://www.industrydocuments.ucsf.edu/docs/gyyl0000 
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_F. Histological examination of the lnng 


• €8S§ 

.. 


One lobe of each animal that has been sacrificed in the above-mentionedi^S 

. '>•: ■ • : ... • "• .. • . 


■ ■ ■> 


experiments has been removed and preserved according to the technique of 

- - •. . .. 

Loos 11 et al. (1970). We are awaiting the completion of the following i 

* . 

experiment that is still in progress: ICR mice exposed 2 x daily: for 5 weeks 

•. > -vis ' - v • .. ■ 

to high-nicotine cigarettes. When the latter experiment is completed, it 

• -" 

would allow a comparison of the reactions of ICR and Swiss strain mice in ''®i 

response to low-nicotine and high-nicotine cigarette smoke, administered ' 

, - 

twice daily for 5 weeks. After completion, the lung samples will 1 be examined 
by an expert pathologist who will have no information on the past history of 


each sample. 




T*;. 
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understanding of these systems, inhibitors of the sequential injurious events can be sought 
andi disease prevented. 
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8. Details of Experimental Design and Procedures: (Attach Separate Pages) 
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Scientists have undertaken two general approaches to the problem of inflammatory 
injury of tissue, the first involving a search for inciting agents fiat initiate the disease 
such as microorganisms, chemical agents, specific antibodies, ettr., and the second, 
involving the analysis of the host factors, brought into the arenaBy the inciting,agent, 
that are responsible for mediating the structural injury of tissue. These host factors % ‘' 
include the humoral and cellular mediation systems. In many irffbromatory diseases • 
currently under, investigation the inciting agents remain an enigna. Such is the case 
in rheumatoid arthritis, certain forms of pulmonary fibrosis, thycdditis, multiple ms 

sclerosis, polyarteritis nodosa, to name only a few diseases. Sn^e or combined /■ 

inciting agents have not been detected consistently despite a vatteffort. The reasons 
for this are complex and possibly specific to each disease, (corthhued on page 5) 
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Geographical Location) 

Approximately 2000 sq. ft. of laboratory space is available. The laboratory Is equipped 
.with refrigerated centrifuges, electrophoretic and chroma tog rapfc equipment, five fraction 
collectors, a walk-in cold room, deep freezes (-20° and -70°),complete fluorescent 
equipment and a preparative ultracentrifuge. Histologic and eletron microscopic analyses 
are carried out in facilities aval lab lb and frequently used by theapplicants. An ' •: - 
analytical 1 ultracentrifuge and amino acid analyzer are also use’cby the applicants within . 
the department. Complete isotope labeling, hot lab and monitoirig facilities are in V^v/^v 

current use. Two Schultz-Dale bath apparatuses are used for assys of biologically 
active materials. - ■ ' 
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Additional Requirements: 
None 
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List of; publications: (Five most recent as pertinent) (append) . 
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‘13. Budget: (1st year) 
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•. iv.v-i'* .... . 

1> A. Salaries (Personnel by names) 
v " Professional 

'tiir;Charles G. Cochrane 
•M ' ' ’ Peter M. Henson V 

Stephen W. Russell 




Technical 


^v..; Lynette Buettner 
' . Dishwasher 

Ivvv Aniimal Caretaker 
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% time 

20 

20 

50 


100 

30 

30 

Sub-Totaili 


Amount 

- 0 - 

- 0 - 

8,000 


7,500 

2,000 

2,200 

19,700 
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B. Consumable Supplies (list by categories) 


X^A\4\':h. Chemicals, proteins 
; ;.-YYY 1 ' Glassware, plasticware 

Animals, feed and bedding 


•rV- : . 


r C. Other Expenses (itemize) 

V," Travel, 1 fellow to East Coast meeting 
•' v '' Reprints 
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D. Permanent Equipment (itemize) 
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E. Overhead (15% of A+B+C) 
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Sub-Total 


Total 


-V.. , 5,200 

~ - -- - v «•“: 5,200 

1,500 

Sub-Total ";Y .- * 11/900 


450 


11,350 


4,942 

37,892 
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Estimated Future Requirements; 



Salaries 

Consumable Suppl. 

Other Expenses 

Permanent Equip. Overhead 

Total 

Year 2 

20,HOO 

11,900 

1,350 

5,002 

38,352 

Year 3 

20,600 

11,900 

1,350 

45,077 

38,927 
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• Signature (I'A'jh. $ ^(L r \C<- u \. 

Director of Project (714) 459-2390^ 

_ , ~ > ' l >y' - 

v-f Signature j 



Business Officer of 
Sfce Institution 
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1 ,A Other Sources of Financial Support •; V v ////'a 4/ >••.!■'//v.A 

List financial support for research from all sources, v 

including own institution, for this and/or related research projects 
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■ '’Vi ! : Title of Project 

Immunologic Studies 


Source Amount 

United States Public Health Service 150,000 

Council for Tobacco Research 31,269 


(This grant supports entire costs of research of seven full time investigators - including the three applicants, 
eight technicians, two animal caretakers, a glassware washer and one secretary) 


Duration 

1973-74 

1972-73 


/ Pending V : None 
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Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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8. Details of Experimentdl Design and Procedures: (Continued) - 2 


c 


’ While efforts must continue to gain an understanding of the inciting agents, the 

difficulties encountered to date underscore the importance and urgency of investigating ; 
the mediation systems of inflammatory injury. In the mediation systems one finds many 
- features common to various inflammatory diseases, such as the participation of complement 
" components, leukocytes and effector moleculles, Knowledge of cftRsystemy may well ; 
apply f° the mediation of a second. And through analytic studies,, the members of the 

.. ' mediating pathways become characterized and thereby vulnerable tR specific ■. 

/pharmacologic attack. Thus the pharmacologic inhibition of the^Hrd component 
; of complement, the prevention of release of lysosomal constituents of neutrophils to v‘ - 
the surrounding milieu or the inhibition of relbased leukocytic prdRase may signal a 
new era of specific therapy. 
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This laboratory has been engaged 1 for a number of years in theanalysis of several 
, of the mediating sequences. A portion of this effort has been supf$*rted by the Council 
^ for Tobacco Research. We propose now to further these investigators and in 
particular, to apply a number of findings from in vitro studies to wdels of disease "• ; 

. In vivo. It is our contention that such studies are essential to theuriderstanding of yr 

inflammatory injury of the lung brought about by any inciting agedU And such studies V ,;i ' 
will hopefully leadlto rational therapy of inflammatory disease oftb'e respiratory system. • 


.•Y:/P 1. Studies of the fibrinolytic, intrinsic clotting and kinin fPR?ng systems iin 

•;’■ inflammatory injury. 

- S • iV. jr *’ * r • _ _ L_ —« 

' : r In our previous studies, the initial members of these systems'lirraibbit and human 

plasma have been isolated, purified and characterized. Antibodfehave been produced 
*° each, A summary of progress has been appended (Appendix A}>ad the sequence of 
action'tabulated'(Table land Fig. 1). The acti vation of the ini fib component, 

^ ^. 4 ' Hageman factor, follows binding to various membranes such as vdtwlar basement membranes 
/vj or collagen bundles, or is caused by enzymatic action of kallikneV plasmin and clotting 
i ■/. ' factor XI (listed in.order of potency). The marked enzymatic actuation in fluid phase 

by kallikrein was a surprising findingiand may well represent theflfljor mechanism by 
which Hbgeman factor is activated in vivo (See Appendix A). 
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8. Details of Experimental Design and Procedures: (Continued) - 3 
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a. Activation of Hageman factor on membrane surfaces . 

In order to gain a better understanding of the surface activation of Hageman factor 
oni vascular structures a series of experiments willl be conducted to detect binding and 
activation of Hageman factor in vivo along vascular and extravascufbr membranes. 
Preliminary data from this and other laboratories have revealed that Hageman factor does 
bind: and is activated 1 by vascular basement membranes and collagen. We now have \ 
produced strong monospecific antibody to rabbit and human Hageman factor that have 
been conjugated with fluorescein. This will be employed to detect the exact position v 
ini sections of Ibng where Hageman factor binds . In addition, the binding of Hageman 
factor will be examined in acute inflammatory pneumonitis produced by antibody 
directed to rabbit pulmonary membranes. Hageman factor boundindiseased human King 
will also be sought in experiments to be performed with Dr. Averllf Lie bow of the 
University of California, San Diego. Early studies willl be directed toward acute and 
chronic inflammatory processes. 

Investigation wiilll 1 also be conducted into the structure of extracellular membranes . 
responsible for the binding and activation of Hageman factor. Extracellular membranes 
will be obtained from several sources: pulmonary alveolar membranes, collagen, 
vascular basement membrane (glomerular), basement membrane glycoprotein secreted by 
a parietal yolk sac carcinoma that has been adapted to tissue culture by Dr. Lewis 
Jbhnson (who has kindly provided the purified glycoprotein). In addition, a series of 
synthetic peptides bearing triplet amino acid residues common to groups of amino acid 
residues in collagen have been obtained from Dr. Darwin Prokop of Rutgers University. 
These peptides and several analogues will be employed in blocking experiments (they 
do not activate Hageman factor) designed to inhibit interaction of Hageman factor and 
the various membrane structures. . 

These extracellular membranes will be treated with various agents in order to . 

solubilize peptide moieties. The soluble products will then be tesifed for binding and 
activation of Hageman factor or for inhibition of this process by isolated vascular 
basement membrane (prepared In highly purified form from rabbit and human glomeruli 
in this laboratory). Among the agents to be used for solubilization).will be purified 
specific collagenase, trypsin and cyanogen bromide. Considerable experience in isolating 
soluble fragments of extracellular membranes has been gained in this department in tihe 
past several years. 

These studies should! provide considerable information on the position, in normal and 
diseased: pulmonary tissue where Hageman factor may be activated* and the structure of 
the membrane responsible for binding and activation. The information will provide a 
foundation upon which a greater understanding of the participation of the intrinsic 
clotting, fibrinolytic and kinin forming systems participate in pulmonary disease. The 
fact, cannot! be stated too strongly that essentially no firm information exists today . 
regarding; to the importance of these systems in inflammatory disecse despite the immense 
potentiality of products of these systems to induce injury. - 
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, 8. Details of Experimental Design and Procedures: (Continued) -4 


b. The effect of inhibitors of the Hageman factor activated systems o n the 
development of inflammatory disease . Employing the model of pulmonary and glomerular 
inflammation induced by heterologous antibody to the respective membranes, various 
X inhibitors of the kiniti forming, intrinsic clotting and fibrinolytic systems will be tested 
~ . for their ability to inhibit development of disease. Assays of inflammatory injury will 
v. include histologic damage to cells and membranes, deposition of fibrin, accumulation 
of leukocytes and intravenously injected collbidal carbon along vascular membranes * 
. indicating increased vascular permeability. In the case of glomerular injury, 
proteinuria will be measured quantitatively. In each case, the antibody will be 
labelled with 125 I and its binding in the tissues measured (using 131 j normal •' 

globulin as a paired-label control) in order to control the quantity of inciting'agent 
participating in the reaction., •• 
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Inhibition willli be conducted by mediation systems. It is known that both 
pulmonary and glomerular injury have two mediation pathways, one requiring complement 
and neutrophils, and another producing injury in the abscence of these. We have 
found previously that the neutrophil-complement independent injury of glomeruli' is 
qualitatively different from the injury resulting from the participation of these 
-> mediators in experimental glbmerulo-nephritis. Thus inhibition experiments wi II! be 
; conducted in both the abscence and presence of neutrophils. Pulmonary and glomerular 
. ' inflammation will be produced by injection of 125 j antibody so that the quantity of 

bound 1 antibody can be assessed. Inhibitors will then be tested inivarious groups of Fabbits; 
the fibrinolytic pathway will be blocked by injection of epsilon aminocaproic acid or 
Mercke compound 576 which prevent activation of plasmin. Fibrin will! form along 
glomerular and pulmonary vascular membranes as we have observed by both light and! 
electron microscopy. The amount of fibrin should be much greater in treated animals. 
However with the inhibition of plasmin generation, a corresponding decrease in the 
rate andiquantity of formation of fibrin split products will be observed 1 . The presence 
of split products will be monitored by injecting 1311 rabbit fibrinogen with detection 
• of labelled peptides im the urine and plasma. Split products in plasma willil also be 
measured by tiheir capacity to bind to and precipitate polyanions end plasmin generation 
at tihe site of injury assessed by the micro-fibrinolytic assay with frozen sections of 
tissue. The assay of plasmin activity is not quantitative, but will allow us to determine 
if fiibri nolytic (plasmin) activity is present. 

These studies will provide evidence on the importance of plasmin formation in tihe 
development of injury tin both normal and neutrophil depleted animals, and indirec tly 
of the role:of fibrin split products. Control studies will be conducted on possible 
alternative effects of EACA and Mercke compound ^576: inhibition of activation of the 
complement system, immune adherence of neutrophils, release of neutrophilic enzymes, 
inhibition of the enzymes themselves, the generation of Hageman factor activity and 
members of the three systems activated by this component, and finally, inhibition of 
platelet and monocytic functions. These control assays are routinely performed in 
this laboratory. -- • •••."’ 
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8. Details of Experimental Design and Procedures: (Continued) -5 
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• c. The role of fibrin formation, and indirectly of its split products in the 
generation of pulmonary and glomerular lesions will be examined by depleting rabbits 
and rats of fibrinogen prior to injection of 1251 antibody. Two fiiferinogenolytic 
enzymes, Venacil and Reptilase, derived from snake venoms will Ike employed, each 
of which exhibits marked specificity for fibrinogen. In our experiments, these enzymes 
can be injected safely 10- 24 hours before an experiment resulting in marked depletion 
of fibrinogen but without measurable effect on the various systems noted under part b 
in the previous paragraph. Fibrinogen levels will be followed by use of thrombin-induced 
clotting and immunodiffusion assays. v-./. 
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d. The mechanism of neutrophil independent injury of pulmaiary and glomerular 
membranes will also be studied by inhibition with the polypeptides Trasylol 1 and pepstatin, 
and the inhibitors of trypsin derived from lima beans, soybeans and ovomucoid. These 
inhibitors are not specific to individual enzymes, but considerable information is being 
derived in this and other laboratories as to the enzymes in various mediation systems that 
are inhibited. This information is now being completed in the complement, fibrinolytic, 
kinin-forming and intrinsic clotting systems. A portion of these sUdies have been 
published (Appendix A). Their action on various leukocyte-derivid enzymes is now 
being assessed. Each can be infused into experimental animals aroL the inhibitory effect 
on inflammatory lesions evaluated. Ih addition, several new en^yne inhibitors are 
available for evaluation, each of which inhibits kallikreiin. V : 1 ’' 
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2. Studies of inflbmmatory injury mediated by leukocytes arrfi other cells. 


a. Neutrophils 


We have recently devised a method of isolating and purifying peripheral neutrophils 
and infusing them into animals depleted of neutrophils. If the animals are prepared : with 
antibody or immune complexes depositedl along vascular membra ns:, the infused neutrophils 
reconstitute the reaction. We are now in a position to assess var’aus functions of 
neutrophils in the develbpment of inflammatory injury. The isoldfed neutrophils will be 
treated so as to block various functions thought to be important intheiir injurious capacity. 
They will then be infused into neutrophil: depleted rabbits prepared with 12^1 antibody 
which is bound to pulmonary or glomerular membranes. Injury w'H! thenibe assessed as 
noted above. Comparison of the effect of inhibited neutrophils villi be made withi that 
of normal neutrophils and with animals in which neutrophil reconSfiitutiom is not made. 
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Several! functions of neutrophils will be tested in this mannec: 

1) Immune adherence will be blocked by exposure of the naitrophils to freshly 
activated'C3. The C3:b will bind to the immune adherence reacfue site on the neutrophil! 
as determined by isotope marker on the C3b. The cells will be toted for their adherence 
capacity in vitro and for their ability to bind in test rabbits to pdbionary vascular 
membranes to which antibody and complement components are fixed. Adherence will be 
determined histologically. ' ; r v - .v.-' • . ^ 
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8. Details of Experimental Design and Procedures: (Continued) - 6 


As a corollary to the above, the time of decay of membrane-fixedi C3b will 1 be 
■ assessed! by infusing neutrophils at various times into neutrophiilr-depleted rabbits, 
'.-/.injected with anti-lung membrane or anti-GBM antibody. C3b, which binds rapidly 
after injection of antibody, is degraded by an inhibitory enzyme in plasma, the 
r so-called conglutinin-activating factor (KAF). In preliminary tests, when neutrophils 
were replaced 24 hours after the injection of antibody, the cells did not adhere to the 
' antibody and complement along vascular membranes. This indicated the complement 
had been altered during this time so as not to bind neutrophils. As control, cutaneous 
; Arthus reactions wiilil be applied at various times to insure that neutrophils are capable 
: of binding to fresh antigenrantibody-complement sites'. - 
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iv ; These results will determine for the first time the decay rate of bound and activated 
complement components involved in the accumulation of neutrophils in vivo . 

2)' Inhibition of release of lysosomal constituents will be accomplished by treating; 

. ' the isolated neutrophils with PGE], methyl xanthines or iodoacetate. Each of these 
has been found in this and other laboratories to inhibit the release of lysosomes to the 
exterior upon stimulation of the celil with antigen-antbody complexes (Appendix A). 

The effect; of these inhibitors will be confined to the neutrophils since the animal will 
not receive the inhibitor. Side effects wiHI thereby be averted, andispecificity of . v 
« . inhibition will be maintained. , 
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These studies are of great importance in view of the role of neutrophils in tissue 
injury. And since a-1-antitrypsin is a strong inhibitor of neutrophilic protease (elastase) 
in man, these enzymes are strong candidates for the injury and resulting fibrosis of lung 
in a-1-anti trypsin deficiency states . In this regard, the studies noted! in part Id above 
on the inhibition of inflammation with pepstatin are of importance. We have recently 
' observed that pepstatin inhibits human neutrophilic proteases. 

b. Macrophages, mast; cells and platelets . Studies have been conducted'in this 
S laboratory over the past three years on the involvement of alveolar macrophages, mast 
cells, basophils and platelets in tissue injury, and the mechanisms of release of vasoactive 
amines and other constituents from these cells (Appendix A). The biochemical basis for 
this release process will be fbrther studied including an examination of the role of cyclic AMP 
(here apparently an important modulator of release),serine esterases and microtubules and: 
microfi laments. 

These studies will be performed with the aid of various inhibitors of microfubular 
formation (colchicine and vinblastine), microfilaments (cytochalasin B) and factors 
that! affect levels of cAMP (/? and a. activating and inhibiting agents, methyl xanthines) 1 . 

The inhibitors will!be applied to cells stimulated with aggregated immunoglobulins, and CO 
active moieties of the complement system. The techniques involved are in common C/I 

use In this laboratory. '-.'i. fsj? 
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8. Details of Experimental Design and Procedures: (Continued) - 7 
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The platelet activating factor (PAF) (Appendix A) which we have found to be " ; 

released from basophils will be further analyzed. PAF has been shown now to cause 
clumping of platelets with release of their vasoactive constituents and to induce an ': 
increase in.vascular permeability. Recent preliminary studies have revealed that 
PAF is released from isolated^ sensitized rabbit lung upon addition of antigen or - -'V-- 
anti rabbit IgE. This; represents a new mediator of inflammation in lung the role of 
which must be determined. We now plan to study the mechanisms of its release from 
lung, immunoglobulin classes so involved and the means by which control; of the release 
may be excercizedl The cell of origin in the lung will be sought by desensitizing mast 
cells with anti IgE before adding antigen and vice-versa. • . . 


Summary of the relationship of these studies to pulmonary disease. 


These studies will provide considerable understanding of the mechanisms of 
injury of tihe lung. 


2. The increased vascular permeability in lung mediated by the kinin forming 
system and fibrin split products will be assessed. 


3. The potential role of the platelet activating factor (PAF) in the development of 
pulmonary injury will be evaluated. 

v 

4. The mechanisms of release of injurious constituents of cells commonly found 
in pulmonary inflammation will be analyzed!. Control mechanisms of the release 
process and inhibitors of the released injurious constituents will be exan^ned. 
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c. Interrelation between these systems. In tihe inflammatory reaction many of the 
humoral and cellular mediating processes are interrelated. Histamine can inhibit release 
from other cells and will be studied for its inhibition of neutrophil and platelet release. 
This could exert a controlling influence in vivo. Meuttophil and platelet accumulbtion 
L is often accompanied by fibrin deposition as is seen in pulmonary lesions. Study of the 
connection between neutrophil release and initiation of coagulation will be undertaken. 
The affect of neutrophil enzymes and constituents onHageman factor willl be investigated 
along with the alternative possibility that platelets and neutrophils can be activated! 
by components of the coagulation and kinin systems, just as they are by components of 
the complement system. 






1. The importance of the intrinsic clotting system, plbtelets and neutrophils in tihe * 
deposition of fibrin and injury of structure in acute pneumonitis will be assessed. 
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Appendix A 







Rieport of Progress 1970-73 
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1) The kinin forming and intrinsic clotting systems , 
a) Purification and characterization. 



In the past three years, in this laboratory, each component of the kinin forming 
system has been isolated and purified in both human and rabbit plasma. Iniaddition, 
Factor XI of the intrinsic clotting system has been purified and characterized. This 
has been accomplished!by a combination of precipitation in ammonium sulfate, anion 
exchange chromatography, gel fil tration and block electrophoresis (1-7). Ini each 
case, purity has been determined by the appearance of single protein bands in 
polyacrylamide electrophoresis. Of greatest importance/ the molecules have been 
obtained in inactive, precursor form. This has allowed studies to be performed! on 
the mechanisms of activation of each component as will be noted below. The 
information obtained iin these and future studies will form the basis of an eventual 
understanding of the role of the kinin forming and intrinsic clotting; systems in disease 
The point must be underscored that unequivocall evidence of the participation of the 
kinin forming and intrinsicdotting systems in health and disease are lacking. The 
reason behind this void of information lies in the unavailability until now of purified 
precursor components of these systems. 





The following figure and tablfe illustrate several characteristics of the precursor components 
and their interactioni as determined in this laboratory: d 










.Table 1 "• ;U : "j .'”. /. 

n Factor Activated Systems in Human and Rabbit Plasma 


if, y 



Hageman 

factor 

Activated Hageman 
Factor (prekailikrein 
activator PKA) 

Prekallikrein 

Kininogen 

Clotting 
Factor XI 
PTA ,, 

Plasminogen 

activator 

• 

Plasminogen 

Human 








Molecular Wt. 

90,000 

30,000 

107,000 

70,000 

160,000 

100,000 

80,000 

Sed. Rate 

4.5 

2.6 

5.1 

CO 

• 

CO 

7 



Electroph. mobility 

beta 

pre-albumin 

gamma • 

alpha 

gamma 

gamma 

beta 

Isoelectric pt. 

6.1 

> 

4.6 



. >7.5 

8*7-9.0 

6.3-8.6 

Rabbit ■■■ ' 
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Molecular Wt. 

90,000 

30,000 

99,000 

79,000 
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N> 
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Sed. Rate L . 

4.5 

2.6 

/ :• 4.5 

3.8 




E1 ectroph .mobility 

beta 

pre-albumin 

gamma , 

alpha 




Isoelectric pt. : 

6.1 

4.6 

5.9 

5.2 
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b) Activation of Individual components. 

1. Hageman factor . Studies of the activation of Hageman factor have been 
aided by the ability to label the molecule with 125 j, This has allowed us to determine 
that mollecular cleavage of the parent molecule has taken place. A variety of 
proteolytic enzymes have now been foundl to activate Hageman factor: trypsin, kallikrein 
and plasmin. The parent molecule upon activation by trypsin cleaves into three subunits 
of identical size, 30,000 da I tons (8, 9). The daughter molecules possess the capacity 
to activate purified prekallikrein and clotting factor XI and have been termed - 
prekaiIikrein activator (PKA). In addition, upon reduction with 0.02 M dithiothreitol, 

1251 labelled Hageman factor falls into three subunits of equal charge and size - 

30; 000 dal tons. This indicates that Hageman factor consists of three equal polypeptide 
chains held together by disulfide bonds at the far end of the polypeptide chains ; 

(since trypsin cleaves the parent molecule similarly). 

Among the non-enzymatic activators, collagen and glomerular basement membrane have 
been found to induce activation of Hageman factor. This has been revealed by binding of 
1^1 Hageman factor to these insoluble membranes and by its subsequent activation of 
purified 1 prekallikrein or clotting factor XI. By contrast, human immunoglobulin of each 
class and subclass upon aggregation fail to activate Hageman factor. Antigen-antibody 
complexes prepared in many different ways aISo failed to activate as well as rheumatoid 
factors after combination with aggregated y globulin. We have thus gained strong 
evidence against immunologic activation of this important factor. 

Enzymatic activation of Hageman factor has been established. Kailikreiniwas found 
to activate Hageman factor in fluid phase with great sensitivity. Plasmin and Factor XI 
were found; to activate but required 5 and 10 fold greatter amounts respectively. The 
fluid phase activation gained importance when it was found that less than 1% of available • 
Hageman factor binds tto and is activated by the potent surface activator kaolini in tihe 
presence of undiluted plasma. Kallikrein has been found to promote clotting of plasma: (10), 
in part, at least, through the activation of Hageman factor. The importance of kallikrein 
in activation of Hageman factor and the three systems was determined by studies of plasma 
exhibiting the Fletcher Factor deficiency. When exposed to glass, this plasma fails to form 
kinin, plasmin and clots with a greatly increased time. We determined that the missing, 
factor was actually prekallikrein by functional and immunochemical means (11). Addition 
of prekallikrein restored the clotting, plasmin and kinin forming capacities. 

PKA possesses enzymatic activity, being capable of splitting substituted esters of lysine 
(AGliMe, TLMe, CBZLMe, ALMe) but not esters of arginine (BAEe, BAMe, EJ^PN> AAMte). 
Analysis of the initial rate of activation of prekallikrein by PKA supports the enzymatic 
nature of the reaction. In addition, lima bean trypsin inhibitor, DFP and phenyl-methyl- 
sulfonyl-fluoride block the activity of PKA. 
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Antibody has been prepared to human Hageman factor, and quantitative immune 
diffusion analyses conducted. Initial studies reveal that normal human plasma contains 
165 pg Hageman factor/ml . Fluorescein labeling of the antibody has been successfully 
performed. We are now in a position to analyze quantitatively for the first time the 
levels of Hageman factor in plasma and fluids in various disease states, turnover times 
of the 125 j labelled molecule and the binding of Hageman factor at sites of injury. 

2. Prekali ilk re in. PKA cleaves rabbit prekallikrein into two fragments of 86,000 
and 11,000 da I tons (6). The larger of the two possesses kallikreim activities (arginine 
esterase and kinin release from kininogen). Human kallikrein is also cleaved, but 
reduction of the molecule is required to demonstrate that cleavage has occurred. 

3. Factor XI of the intrinsic clotting system in human plasma has been isolated: and 
purified.! This molecule of 160,000 daltons consists of two polypeptide chains of equal 
size: joined by disulfide bonds. Antibody to Factor XI has been prepared. Upon activation 
by PKA, Factor XI hydrolyzes synthetic amino acid substrates of arginine and lysine and is 
inhibited by D'FP (12) 1 . 

2) Neutrophil-mediated immunologic injury. 

One of tihe in vivo models which will be employed in this study is the experimental 
arthritis which has been developed in this laboratory (13). This comprises a reversed: 
passive Arthus reaction which is initiated in the rabbit stifle joint. The injury can be 
quantitated and requires complement and neutrophils. Most importantly, by replacing 
neutrophilb into the joint of a neutrophil-depleted rabbit, the injury has been restored 
(13, 14).. This reaction requires the migration of the neutrophils from joint space to the 
site: of immune complex formation in the blood vessel walls. The migration was shown 
to be dependent upon: C3 and C6 and is the first clear indication in vivo of the role of 
complement-derived chemotactic factors. Once the neutrophils have reached the 
complexes, phagocytosis occurs and it is presumed that tissue injury again follows the 
release of lysosomal constituents from the neutrophils. 

More recently, experiments have indicated that it: is also possible to re-establiish 
lesions of nephrotoxic nephritis in neutrophil-depleted rabbits by intravenous injections 
of neutrophils. The neutrophils became bound in glomeruli only when rabbits were 
pretreated with nephrotoxic antibody (selected to produce injury in the presence of 
neutrophils). The neutrophils became bound in their first pass through the glomeruli. 

Injury to the glomerular basement membrane and proteinuria rapidly ensued. In other 
studies, three different types of antibody were obtained from fractions of sheep anti-rabbit 
glomerular basement membrane antiserum. One of these induced 1 the neutrophil-dependent 
glomerulonephritis which will be used in these replacement studies, another produced a 
neutrophiilhindlependent injury the pathogenesis of which is currently under investigation, 
and the third became bound to the basement membrane but induced! no damage at all 
(15, 16). . r - . 
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Release of granule enzymes from neutrophils phagocytosing Immune complexes and 
particles has been demonstrated by a number of workers. The mechanism of release 
In vitro is being studied in this laboratory and has already been shown to follow 
degranulation: into a phagocytic vacuole which may be open, or may later become 
open, to the exterior (17, 18, 19). 

Ih addition, study of neutrophils in vitro (17, 18, 19) has revealbd that granule 
enzymes of a potentially injurious nature are released from the cells when, they are "j 
adherent tb antibody or complement! bound to nonr-phagocytosable surfaces (like the 
basement: membranes). The in vitro observation showed that iin the system employed^ 
direct exocytosis of tihe neutrophil granules was the mechanism of release. If now 
becomes important to demonstrate this in vivo . Studies of these reactions in vitro 
are continuing (16, 20) and are beginning to define the biochemical reactions of tihe 
cells which culminate ini exocytosis of granules ("degranulation"). 7 


_•< * h’ t ^ 






The release is inhibited by agents which increase intracellular cyclic AMP 
(prostaglandins, phosphodiesterase inhibitors), which inhibit glycolysis, or by 
diiisopropyf fluorophosphate which inhibits serine esterases. Calcium is also required 
for the release. These phenomena with neutrophils closely resemble release 
mechanisms of other cells. 




? Continuing studies on the mechanisms of deposition of circulating immune complexes 
have revealbd that the increased vascular permeability, which is essential for deposition 
of the circulating complexes in vessel walls, may result from the interaction of sensitized 
leukocytes with antigen and platelets. In the reaction, the plhtelets clump andi 
release vasoactive amines (20, 22). The leukocyte involved has now been shown tb be a 
basophil and tihe reaction may be transferred to leukocytes of a normal rabbit with 
IgE antibody (22, 23, 24). Using cells from human beings sensitive to various antigens, 
dbta are emerging that! indicate a similar reaction system (25). A soluble factor (PAP) 
was found: to be released from the sensitized basophils and this mediated the clumping 
of platelets and release of their vasoactive amines (24, 26). This factor has been shown 
to bind readily to albumin, and to be extractive with ethyl alcohol (22, 25). 
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New application No. 902 

"Protease-Antiprotease Determinants: Role in Etiology and 
Pathogenesis of Chronic: Obstructive Pulmonary Disease” 
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The applicant telephoned Dr. Hockett, who did not encourage 
application,. Nevertheless, Galdston stated he would submit because 
the application was "all ready". . . v ... - 

.. this ' . . T-".^.V ‘ 

Subsequent inquiry revealed that/is essentially a duplication 
of an NIH application. Further inquiry revealed that the status 
of that application is "recommended but not funded". 
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The request is for $43,492 plus two additional years. 


Documents Submitted 




1 :At this time we are forwarding only the application dated 
January 29, 1973 (19 pages). 
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Voluminious reprints, manuscripts and abstracts were also 
provided. These are not forwarded at this time for reasons apparent 

below. v; ; ’ , r . .• ••, • .• v?^;;r 1 :’ *••••• 
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Comment 


' : ' Inquiry to Dr. Alice Berger, named as Statistical Consultant 

revealed that she: < . 


T. Has not made any time commitment for this study. 


Did not know she was included in this application. 


Is not sure that she would be "allowed to participate 
In a study funded by CTR". 




In view of the above, and since Dr. Hockett points out that we 
are now supporting investigations of this topic, perhaps action may 
be, at the most, deferral for a site visit;. 
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(Ujc exko pogei os needed) 


'\ U A>; W 1* Pfindpol InveJligclOf (give title ond degrees): 


^ 0r ^° n ^ a ^^ s ^ ,on> > Associate Professor of Medicine 

Institution &oddreii: > . *■ . - 4 

York University Medical Center »** 

~:*hv *«■ ?£0 First Avenue 
./*; '> / New, York, N. Y. 10016 


Dote: 1/29/73- 


Z, Deportment(s) where research will he done or colIbBorotion provided. 


^P art ment of Medicine \ . 

'■■<&***?’ * ,J * * *•■'■ - * • "! - „ . • -» 

54. Short title of study: ‘ 

• ■ » . 

^ ~I*JPt-otea^e-Antiprotease Determinants: Role in Etiology and Pathogenesis of Chronic 

, .7* £ /7,-“.V C^sbinictive Pulmonary Disease • 

. b - * 

- 5. Proposed Starting dote: 7/1/73 

b *'*. , 6. Estimated time to complete; 3’years 

*\ *- 7- Brief description o? specific reteonch aims: 

Our recent studies suggest the predilection of individuals deficient in alphas 
- ‘ ’ antitrypsin (AlAT) to develop chronic obstructive pulmonary disease (C0PD) may be 
vrfii • Partly determined by excess polymorphonuclear leukocyte (P~N) lysosomal neutral ' ' 
.*£/-'** protease activity relative to serum antiprotease activity (1,2). these findings and 
-* , ' ' the recent discovery of an antiprotease secreted: by ciliated bronchial epithelial 
^ cells. (3,li) have stimulated! us to plan expansion of our investigations of the role 
** derangements of circulating and local protective mechanisms of lung in the etiology 
and pathogenesis of C0?D, ultimately to device ways to detect those likely to develop 
* V* it a^d methods for prevention and treatment. 

^ * - -aSK? 

* * ’ ^ >ur specific research aims are: . • - - 

/ \ 1* to elucidate the role in etiology and pathogenesis of C0?B of: . 

.J- 4 a. an imbalance between if 

Tt * . ■ - # , (l) serum antiprotease and peripheral' leukocyte lysosomal protease 

fT . v •* activity . » 

(2) antiprotnase and protease activity in bronchial secretions 
‘ inflammation in accentuating or inducing these imbalances ^ - 

f 2. to investigate the effect of smoking on: 

\- ft* protease-antiprotease balance in peripheral leukocyte lysosomal 

protease and: serun antiprotease activities 
b. protoasc-antjprotcaso balance in bronehial secretions 
c* lysosomal protease activity of alveolar macrophagos. 




Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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ef jtalemenf of working hypoth«ti*: k xr* \ '**- 7 .’ : * i 


jlw 



- •. Brief 

Though individuals with severe /^AT* deficiency (ZZ homozygotes) have a strong 
predilection to develop COPD at a relatively young age, some db not, even when «" 

elderly (5*6). It is controversial whether COPD also occurs with greater .frequency 
*?7^#faaong those with moderate AjAT deficiency, heterozygotes (7*8). Cigarette smoking 


i&g'genetic, environmental (particularly cigarette smoke) and local protective mechanisms 
a^af lung. Vfticther COPD- develbps with or without AtAT deficiency,, its rate of progres- 

KiT-*™. —» _- U** -j— j j- 1 -- 2V. ■* -••— —» -^ ^ ^ 



-Supportive evidence for the role of lysosomal protease 7In the etiology and 


pathogenesis of COPD comes from several experimental observations: ’human leukocyte 
lysosomal protease can degrade constituents of lung tissue such as basement membrane " 

Ifjf (11,12), arterial wall (11,12), collagen ( 13 ) and protein polysaccharides of - ^ 
Jg^’eartilage (It,15); structural changes consistent with human emphysema have been * * 7? 
^^ 4 i’ihduced in dbg lung with aerosolized homogenates of dog and human polymorphonuclear 
leukocytes and of dog alveolar macrophages of known proteolytic activity ( 16 )t 

(coated pg. 31 



normals free of lung disease 



3 . family members of probands deficient in AiAT 


t in ArAT -'•A'-**?-*."*- . 





^:o‘/a census of approximately 200 patients, with about 30 to to deaths and an autopsy 
&y£rate of 25 to 50 per cent, screens about 100 referrals, of which about 50 are added 

‘ . - - **, ,£ oy v - ’ 1 


the Clinic census. 


IT* 


2. patients with COPB admitted to the three hospitals of New York University 


liedical Center: Bellevue, University and Manhattan Veterans’ 

*?«£:' 3 , referrals from attending physicians and from the community 
L. family members of those found deficient in A]AT' 

5 . healthy individuals and patients without lung disease. 

/’ -* -* < .• -- - ‘ ^ ' ' 


V- 


r: 



- --capacity to "TVS 

.total lung capacity, arterial pO?, pC02, pW, plasma- BHC 0*3 and steady state 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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8. Brief statement of working hypothesis (continued)' -.mm 

•.* - • • *..V- 

purulent sputum contains leukocyte proteases capable of degrading lung tissue; these .Xm 
jr ' ■ proteases are inhibited by AqAT and only to a limited degree by AjAT-dcficient • 
jL. ' ‘ serum (17), which also has a limited capacity to inhibit elastase (18,19) and 
* r''collag e na s e (19). ’ . y." 

.**' * Lung tissue may be particularly vulnerable to such proteases because it has h$T‘ 
i&ijfa. the largest vascular bed of any organ, receives the entire cardiac output, and the 
potential number of sequestered leukocytes and of alveolar macrophages rel 
proteases into the extravascular space is greater t 

J *** *** 

A plausible explanation for the failure of some individuals with AiAT 
deficiency to develop COPD might be that they have a concomittant low PUN lysosomal 
protease activity sufficient to maintain a normal protease-antiprotease balance, 

Whereas those developing lung disease, Aether homozygous or heterozygous defici- * 
or with normal A]_AT, would have normal or increased PMN; protease activity and 
^therefore excess protease relative to antiprotease (A^AT) activity* Such protease- 
antiprotease imbalance would be greater in homozygotes than in heterozygotes which 
could 1 account for the greater predilection 1 of the former to develop COPD ana at 
' ?./ an earlier age (20). 

‘ Although there is a history of 
well-documented COPD (10), only approximately 

history of long-standing heavy smoking exhibit moderate to advanced emphysema 
mortem (21), again indicating the probable role of several determinants. 

greater predilection of smokers than non-smokers for COPD could be related 

( '\ to a variety of factors tending to induce a less favorable . protease-antiprotease 
7 balance . Cigarette smokers, particularly those "who inhale, have a higher circula- 
ting white blood cell count without change in the differential count, (22) and .. V. 

therefore are prone to sequester a greater number of PLIN in lung* They thus have 1;^ ... 
a potentially richer source for release of lysosomal protease in lung# Also, lung 
wash of smokers has a greater number of alveolar macrophages, another source for . 

"X*/ . local release of lysosomal protease, and less surfactant (23)'. The latter suggests 7^ 
77one of the local defense mechanisms of lung, surfactant, may be compromised in' 

smokers, since we recently found' it to be a potent inhibitor of non-antigenic * * 7 * 7V; 5 f*- 


i-ftw 
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: * inducing enz^mies in leukocytes and in alveolar macrophages and by altering the . 

quantity or protective properties of the low molecular vreight antiprotease secreted 
' by ciliated bronchial epithelium (3,!i) or the rate of diffusion of A^AT from* blood 
into bronchial secretions (25), vrithout an accompanying change in protease-antipro- 
/ tease balance in circulating blood* * 


' J. * 


■4,* 


. •« 


The low molecular weight antiprotease of bronchial secretions has a similar 
• • protease inhibitor opactrun as A^AT 1 and normally accounts for about 70 per cent of 
. .the antiprotease activity of bronchial secretions; the remainder results from the 

, l-’ presence of AjAT (3). .. .. . ' r- 

^ V-' r ' * ' * ' r . ' . .!*•>' C'- t * 

Thus, by investigating protease-antiprotease balance in bronchial secretions ' 

: 'along with that in the peripheral blood, under a variety of clinical conditions, 

•' - we should be able to delineate factors (including cigarette smoking) determining 
-A— .-.-.these balances and their role in the etiology and pathogenesis of COFD. 

Vs*- - \ ? ' . * * . ' • * -* t% * > • r>' - * , r> } 
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uVr; ‘ 9, Details of experimental design and procedures (continued): 

; . ••• . . ... 

Blood Samples ■' • --- 

C) 




-■r/S 




,. t .^v;v fc Fifty cc of peripheral venous blood will be drawn;. 2 cc will be used' for total 
blood cell count by a Coulter counter, nicrohematocrit and hemoglobin determinations 
■ anc * differential white blood cell count. Eight cc of blood will be used to prepare 
*?>'serum for detecting abnormalities of A\AT and the remaining hO cc will be processed 
to prepare leukocyte lysosomal extract according to Janoff and Scherer (26). • 


Methods for Detecting Alphai-Antitrypsin Abnormalities 


. . . . , - . . , • , • • ^f.4‘ 

We will measure scrum total trypsin inhibitory capacity (mg trypsin inhibited \ 

P er serum), an index of the total’ antiprotcase activity of serum, according to - 
i/- V'l'-- Eriks son (5). This correlates v/ell with the level of serum AiAT measured by radial 'V*‘;£ 
’gel immunoassay (27) and by electroimraunodiffusion (20). Values for TIC fall into 
three groups: normal, 0.80 to 1.1:0 mg/nl; intermediate low or heterozygous, 0.1:0 to 
0.79' mg/mlj and low or homozygous deficient, less than O.liO mg/ml (5)'. 

' -. p "* • We will perform phenotyping, proteinase inhibitor (Pi), by acid starch gel 

electrophoresis and crossed' electroimmunodiffusion,, according to Fagerhol (28). 

'■~fe-V r ' .This is a reliable method for detecting heterozygotes with borderline normal TIC 
and'AlAT, and heterozygotes and homozygotes whose TIC and AiAT levels rise to 
normal and low heterozygous range, respectively, with inflammatory disease, estro- 
eens pregnancy (29,30). . ;. r . . ... 

• '• ■ ' -• -. 

' We will use the electroimmunodiffusion method (31,32) to measure AjAT. We 

will use a reference serum to be obtained from Dr. Richard C. Talarao, Massachusetts 
C General Hospital, to check on methodology for serum'TIC, phenotyping and electro- . 

iraounodiffusion and also to standardize a reference serum we will prepare from 
Vp-.-"- -.pooled specimens of normal subjects. Dr. Talamo has kindly consented to assist us 
in setting up the phenotyping and electroimrainodiffusion methods. Serum specimens. 

'=;'v‘ - will be divided among many small vials and stored at —80 C. 




i'f: 
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Leukocyte Lysosoraal Enzyme Activity 


/5> f 

* . , . <“ ■>. 
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: Neutral protease activity of leukocytes has been demonstrated against a broad* 
•spectrum of substrates but it is not knorrn ho:? many neutral proteolytic enzymes 
contribute to tissue damage or to vrhat extent they vary among, different individuals* 
Thus far our most extensive experience has been in measuring tvro neutral protease 
activities: elastase-like esterase and levkoprotease. It seems likely that the 
elastase-like esterase plays an important but not exclusive role in F?,iN-raediated * A' 
tissue damage (33)* It has recently been found that leukoprotease activity is also 
partly a measure of elastolytic activity (3lj)'. Consistent *srith this is the highly 
significant coefficient of correlation, r * 0.62 (P-40.001) (80 paired observations), 
t to found betvreen these two measurements (2). 


i 


•: '&2L'.. 


It appears important to investigate whether variation in the level of other 
neutral 1 leukocyte lysosoraal protease activities in addition to those we have been . ... 

measuring, may,in association with AiAT, 'also be determinants of COPD. With this in 
mind we recently began to measure casein digestion activity. . 

- , .i’.vw-r**'*' •' • -’v'"-;r;’:■ 

Other recently reported neutral protease activities of leukocyte'lysosomal 
extract to be considered are: the fibrinogen-splitting enzyme (35); the "labile" 


protease active on native protein, using the substrato native bovine hemoglobin 
(17); and the histone-degrading enzyme found in rabbit PKN (36), ' . . „v* 

1003538532 : 1^4 
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. 9. Details of experimental design and procedures (continued): 


* .t : 


$• ;;u 


Though the role of leukocyte lysosomal acid proteases in tissue damage in vivo 

J0 '* is yet to be clearly established it appears that under some conditions neutral and 

acid protease would act synergistically in extracellular spaces ( 37 ). We therefore 
> .have also recently begun to measure acid protease activity, ...... 

J' ,V'-Methods for Measuring Enzyme Activities in* Leukocyte Lysosomal Granule Extract; 

* • —:-- " " ------- -—-———----— - . • \ 

' *. - - 

’ 1* elastase-like esterase with 1 the substrate tertiaiy-butyloxycarboryl 

^• (t—BOC) —1-alanine p-nitrophenyl ester, according to the method of Visser and Elout 

(3&) as modified by Janoff (39) expressed as the amount of p-nitrophenyl liberated 

'y p y~X on hydrolysis of the ester 9 5/30< sec/ 2$yCtg granule extract protein 


■■&r£ >/- 

•j >;? 


e 


* + '' * . • > , . -*t s * * * 

2 . leukoprotease (a guage of total neutral proteolytic activity) with denatured 
v/.x! hemoglobin as substrate, according to Ahson (I 4 .O) as modified by Press, Porter and . 

. 5 ‘ — « / I \ - __ . A / A /a. V A . . . . '' ' ‘ . 



/\digestion/30 min/2^g granule extract protein, as modified by Dr, Aaron Janoff, 

W 1 Department of Pathology, State University of New York at Stony Brook (personal com- 
r \ munication) ' * 


-* i** 


** V'*/.’ £ 

'n t ^ . 

. ... 

. ** ' ; -w**^ -V 4 * * *-- r-‘3Lffe.^si 

beta-glucuronidase, a non-proteolytic leukocyte lysosomal enzyme, serving 
as a marker enzyme, according to Fishman, usin 3 phenolphthalcin glucuronic acid as 
substrate (U3)j expressed asy<i g phenolphthalein formed per hour, per mg granule 
extract protein. Protein* will be determined by the Lowry method (liii) 1 


h* acid protease (pH 3*0) with denatured hemoglobin as substrate by the same 
,^£ ? ■-f’ method as leukoprotease (l 0 ,Ul) expressed as AE 28 o /30 rain/ 5 ^ granule extract 
protein _ . - * . . - * Vri**-... *, •* . 

• * & * 


Bronchial Secretions 
Subjects 


,-v T 


'rxP&'t 

f «n. 

‘‘ ^V4’J> v ?r 


vT ‘ ’* ' * * * ' * * ' a-'. v-i-.y:. \ - 

Bronchial secretions will be aspirated from, healthy part of lung of individuals ,*3;^ 
■* undergoing bronchoscopic examination, from* patients with COPD, and others vdthout .<•/£§ 

£ .. lung disease who require an endotracheal or tracheostomy tube, - . < ‘ /* 

r;* *;. f v ‘ ” 

1 ' Annually about 100 patients are examined with the Olympus 5 mm fiberoptic 

bronchoscope on the Chest Service of Bellevue Hospital; about 250 to 300 undergo 
bronchoscopic examination on the Surgical and Ear, Nose and Throat Services of the 
New York University Medical Center; and, in addition, 80 to 50 lung resections are 
performed, Members of these staffs Trill collect bronchial secretions for our 
studies. Dr. Frederick Gorstcin, pathologist, roll permit us to study resected lung 
specimens. 


'/'.v 

, 7-?V“ ** 


We wall reviev/ the smoking history, clinical course, and oulmonary function 
tests of those undergoing bronchoscopy or tracheal aspiration. 


Vie w ill perform the follovring studies on these secretions: • .•-* - 

- v ,. . 1003538533 .. 


•fJS 




1 . bacterial culture 




_ 2 . microscopjjc examination for purulcnce 

3- prozease inhlbitory^ capacity by the total tiy^sin inhibitory capacity 
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~ Details o£ experimental design and procedures (continued)s 


6 . 


is a measure of the available antiprotease activity in bronchial secretions, i.e,, ! Jj 
• f'-'-i.that which- has not complexed v&th protease. Normally, 70 per cent of the antiprotease . 
f - activity of bronchial secretions results from the low molecular weight 

;• antiprotease believed secreted by ciliated bronchial epithelial cells; the remainder 

- - - - - - - - - - * ■ .* \ 

'X'M 


\ 


-is due to A^AT which diffuses into lung from blood (3). 

■*» . ^ 






e * r - U. alpha]-antitrypsin, by the electroimmunodiffusion method (31,32) using a 
*??;-' ^modification to be published’ (see reference 11 in (h$) } obtained from Dr. Hyslop 
T^'V (personal communication). This will be expressed as A^AT per mg protein in bronchial 

• 5. total activity of the low molecular weight antiprotease of bronchial score- 

This is the" activity of the free (uncomplexed component) and of the component' 
The latter is freed when bronchial secretions are processed 

Perchloric acid (final concentration 


tions. 

• 7 - ? > ; .V complexed with protease 




according to Hochstrasser and co-workers (3jU). 

~ : i s added' to secretions to precipitate higher molecular weight protein components, ' 

■■■ neutralized 1 with KOH, forming a precipitate of KCIO^. Follovdng centrifugation, the IV*. 
supernatant is removed, diluted with borate buffer; pH 8.0, 0.0$ IT, filtered and 
- concentrated by pressure dialysis with intense stirring. An aliquot is used to v -'.‘ •' 

; . measure trypsin inhibitory capacity ( f>). This will be expressed as mg trypsin h ; ‘' 

inhibited per mg protein in bronchial secretions. Protein will be measured by the 
'■ lovny method (iiU). fy-"' 

. 6. protease activity , which may be due to lysosomal proteases of alveolar 

macrophages, leukocytes' and bacteria, by the leukoprotease method previously described' . 
for leukocytes (UO,Ul) and expressed in appropriate units per mg protein in bronchial 
V- ! ^secretions (ho,itl). ' - , 

z 7* beta-glucuronidase activity, a measure of lysosomal enzyme release, by the 
V^Vmethod previously described for leukocytes (lt3) and expressed-in appropriate units 
' per mg protein in bronchial secretions (1*3). 




. - T7e will collect a peripheral venous blood sample from the patients whose bronchial 
■ secretions are aspirated- for studies of pro tease—antiprotease activity, as previously 
described, and total and- differential white blood cell counts. •- « 


Alveolar tTacrophages 


-i 4 




- . We will lavage healthy part of resected lung with sterile saline solution accord- 
"jing to Cohen and 1 Cline to collect alveolar macrophages (31). . • 

y.-£f - • • - 

We will wash andi resuspend in buffered saline (pH 7.0) the cell button sedimen- 
• .ted from aspirated lavage fluid by centrifugation and remove an aliquot for total cell 
count, differential count using Giemsa stain, observation of cell types by phase- 
. contrast microscopy and for dye-exclusion test with trypan blue (cell viability count). ’ 

V, r e will prepare lysates of lysosomal granules of alveolar macrophages according : „ 
to Janoff (li7) and assay them for protease activity, using methods already described. 

We will express enzyme activity per 25/cg granule extract protein and also in relation 
to number of alveolar macrophages per ml. • • : ' 


It is possible that the enzyme activity we find in alveolar macrophages is 
derived from phagocytized leukocytes destroyed in lung. Studies carried out with 
Janoff tend to rule this out with regard to elastaoe-like esterase activity (1»7); 
it has yet to be excluded for leukoprotease activity of human alveolar macrophages. 
Regardless, lysosomal protease of alveolar macrophages would tend to destroy*lung 
tissue in the presence of insufficient local antiprotease capacity. 


‘a'Usyjt. 

’ • T’t- 
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-S^ 


9. Details of experimental design and procedures (continued): 

Analysis of Data \ 

\7e will have the consultative assistance of an expert statistician!. Dr. Agnes 


* ^ 

- , *£&&**£.* JV* 

P-7&S-* 





...We■ will analyze our data to learn whether: 

v‘&- • - f .. . 


* *' L ; n V ^ 


"activity relative to antiprotease activity (low or intermediate low TIC and normal 'tjss?? 
° r high protease) f .:•.>.•/*v.V^j«*4 

3* those free of lung disease have a normal protease-amtiprotcase balance (low 
• ’ or intermediate low TIC and corresponding levels of protease activity) ,- v - -/-• 

• U. those with COPD and the greatest protease-antiprotease imbalance have a more ’“Kl'i' 
' rapid downhill course then those with a lesser imbalance - • 

V• ' 5. smokers with a protease-antiprotease imbalance have an earlier onset and a 

more rapid progression of COFD than non-smokers with a comparable imbalance . . •' 

6 . leukocyte lysosomal protease activity is related to the number of mature or 
immature polymorphonuclear leukocytes .. ... * ... ., f 

. 7. there is a population of individuals with COPD with normal TIC and abnormally "•%!* 

..high leukocyte protease activity .■ 

’ ". 8.. there is a pattern of familial transmission of the different leukocyte lysosomal 

’ C-‘ protease activities. Since the enzyme specificity for these activities is not 
f established, definitive conclusions concerning their possible genetic determination 

^ will have to ai.ait further investigation. Dr. Rody Cox,, Section of Genetics, Depart- *. 

ment of Medicine, New York University Medical Center, will consult in these aspects. *£_. 

9. the protease-antiorotease balance of bronchial secretions of smokers differs . .. 
from non-smokers* and, if so, is it related to: - .. 

^ a* diminution of * _ . " 

’ . ; (1) total content of low molecular weight antiprotease : 

m :\*\ 4 , *; * ' (2) content of AjAT ^ > . f ^ -\\X. 

-- ** b. increase of protease activity from 

(1) increase in number of alveolar macrophages and/or 
‘ (2) enhanced, lysosomal protease activity 

vTe vrill also seek to determine the effect of pulmonary infection and recovery 
therefrom on protease-antiprotease balance in bronchial secretions and in peripheral 
bloody and, similarly, the effect of non-pulmonary infection, '.There possible these 
studies will be carried out in the sane individual, 

YTe will also perform serial measurements at intervals of about 6 months to a , 

year in selected patients Tribth COPD with lovr, intermediate lo?r and normal serum TIC 
to investigate the relation of clinical progression of the disease with peripheral f; A L 
blood protease-antiprotease balance, 




c 


i . * 


• - . ' . - * •* , „ i 

'• • •• • ■ ... • ■'/' 

- j •. - ■ up- 




iw.—vfV.» ~ 
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.f^V'tO. Space and facilities available (when elsewhere than item 2 indicates, stale location): ' *. ~ ' - / /■• 

5^^^^V.^'jSiifficient - space is ^available in the laboratory of the principal 1 investigator, 
.^Bellevue Hospital^ to carry out all of the planned analytical procedures. In 
.-'addition,' a departmental cold room is available close by. 


- t( r : 'S?X'y>} 

V '<•<*&■? fc-«. M.*?: ' ■':& 

'tap!#'/*?• : Among the major items of equipment are: table model high speed and 1 clinical V.yy , r* 
.y^'centrifuge, Beckman spectrophotometer, phase contrast microscope, pH meter, Pettier 
•- r.y'- y 'top-load and microbalances, tempurature-control rrater bath, vacuum pump, incubator, ’ • ‘ 


"J sterile hood, flash evaporator, lyophilization apparatus and refrigerator with 
- freeze compartment to -20 C. 


Facilities to perform ventilatory pulmonary function'measurements are available 
in- the laboratory of the principal investigator. In addition, the facilities and x 
services of the pulmonary function laboratory of the Chest Service, D2, Bellevue Hos- 
' pital,, under the supervision of Dr. Anne L. Davis, collaborator in' this proposed 1 
research program, are available The major items of equipment here are appropriate ■ 
spirometers and a helium analyzer to measure total lung volume and subdivisions, ' 

1 dynamic airflow volumes,a blood gas tension analyzer and a pH meter and apparatus to 
measure carbon monoxide diffusing capacity. 


: -,c 

•V ) 


- - W 






"%'■;*-v*t.* 


Additional facilities required; * - 

None ^ y /,, *•> \ *, * ■ ' ~ * % - 

.' ;y - - r * ; .. Vy H v. *.' * - 


/* v * 
<*• -s 


, ► - - . r >r~ f • - > •- *_ . «; * .* f* - - - 

y ; i * -v *• v ***- * 

r .... . .. -v ^ “T f f' * y- :<> * 


-. fv, c *\ 


' v-- '• * 

* . *■.<? v r 

. -O ;; T ’*» :-*• ’ *« V* - 


c t, 


- ’ * •* ■ . ' ’ 
r *'vy *a^> n*» *' 


*• /r e *‘ * «V 


, * ..y -;-* - .•“* - * - 

•; * 1w.. ■ • - . 

■' , > ' 




; ■.. * ** s r * / - r J x *• 

•, y'V *. ‘ ? ^ V- * v - ■* iv * ' 'a’* 

”■ / **"*'• ■“T * ^ ’: * 4 * ’ 

* s *- ■ . , ' , - ^ * «■ * , • v . ' ' l(l 

*’-*> . *' \ . v k-V* V-'k' *■** ** '* ^ A '’ 

' * V * ‘ y* • ' ‘ c : ; 1 ; 


^ V 


. 12: Biogrophical sketenes of investigQtor(s) and other professional personnel (append,!; 

. - ’ • * J 

y % 

13. Publication*! (five most recent and pertinent of i^cstic;ator(s'; append list, and pro-.ldo rcprir.t* if available). 


o v 

• O -O'y 

cj 

• CA ' L 
cs y:^'v 
qo ‘V'*: 

. '-. SI 

■- gj vVy. 

- -; ■ ff) 

*r ,. *•• .» i ■ • * r .jr? k - * 

' * “ * /y^irv' ’ f \S 

■ - i&W*. 
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R: REDACTED MATERIAL 


12. Biographical sketches of investigator and other professional personnel: 


Horton Galdston, M. D, 


Role in Proposed Project:, Principal Investigator 


Title: Associate Professor of Medicine 


Birthdate: 


Place of Birth: 


?• Education: 


REDACTED 

REDACTED 


v New York University, Neve York, N.Y., 3.S., 1932 
Columbia. University, New York, N.Y., 1932-1933 
i?r,£.. New York University College of Medicine, New York, H.Y., M.D., 1937 

***** t r . - 

^'Honors: 


■n-mc 




•Ipyt-'.'- 




Alpha Onega Alpha 

Brooks-Bowen Scholar in Medicine, New York Academy of Medicine 
Army Commendation • Ribbon for major contributions to lung irritant casualty 
\ treatment studies, establishment of objective criteria for evaluation of 
permanent lung damage by phosgene, development of oxygen therapy equipment 
Office of Scientific Research Development certificate for participation in 
- medical research in aviation medicine in V/orld 77ar II* j / 




Research and Professional Sxoerience: 


1955 - 

1968 - 

1955- 

19U6-1955 

1952- 


19Lli-19li6 

19L3-19U 

19L2-1957 


Major Research Interest; 


191:2-19 h3 
19ljl-19li2 
1939-19lol . 

1937-1939 

lung Disease, Pulmonary Physiology, Experimental Pathology ’ ..;*£■ 


‘~0 


T 


1003538537 
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R: REDACTED MATERIAL 


12. Biographical sketches of investigator and 

c 

Korton GaldSton, IJ* D* (continued) 

' *.* ■ 

.* >- Professional Societies : 



.j- . % * 


c 


10, 


other professional personnel.(continued) 


.wf» «•.» 

* •‘tf *;*'•-«* 
'■ 

* M ***yjfi 




_5 

* 


-'•*- f 




* i >■' ** - Sf- cHjV-i 

■■'■-•,rc,^~p^k. 






c 






O 

O 

CJ 

C/I 


"C/I 


•3sk-?*5 

_ r zx r t 

... 


.--r v < 

• •****." -, . .'.w.V-* • 

, . ^ V , ‘ . . - . il" ’’ .X 

^ • *'/> _ * ^'JScAyv. 

*— > • .* z » —- * ~ j - fc TTstfy >tt - - 
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R: REDACTED MATERIAL 


■ n. ; ." 


12. Biographical sketches of investigator and'other professional personnel (continued 1 ) j 

. « 


Anne Logan Davis, M. D. 


Role in Proposed Project: Collaborator 


Title: Associate Professor of Clinical iTedicine 

' _ J % r **V 

Birthdate: R • 


Place of Birth: 
Education: 


>' Wellesley College, B. A., 1915 • • * * ' i'-/' ' '' * ' -'-V 

•■/vrif".. Columbia University College of Physicians and Surgeons, H. D., 19l9 ; 

Intern, First (Columbia Univ.) lied. Div., Bellevue Hosp., 1919-1950 • 

: Asst. Res. & Res. Phys,, Chest Service, Bellevue Hosp., 1951; 1955-1956 ‘ ■ 

7“ ' Resident Fellow (Amer. Trudeau Soc.), Chest Service, Eel'levue Hosp., 1955-1958 


'."if'' r xM^rJP. 
V«‘. 

r *<• ' /Tf*^*** 

1 - r 


Honors: 


if Alpha Cmega Alpha, l?li8 
Researchand Professional Experience: 


Hospital 


* K&*r: 


- ~> /iv ' 

- ^ y ru' 


1970- 

1963-1969 

1958-1968 

/1/58-1963 

1951-1955 

1951-1955 


University •• • 

Assoc. Prof, of Clinical Medicine, NYU School of Fed., 
Assist. Prof, in Med., College of P & S, Columbia Univ. 
Assoc, in Fed., College of P Sc S, Columbia Univ. 
Instructor in .Ned., College of P & S, Columbia Univ. 

Major Research Interest: Pulmonary Disease 


1968 - 

1961-1968 

1960-1961 

1957-1960 




v ** “ V ■* ~ 


O 

O' 

-'..reff •**$-':* 

, - L - £'V\ * *v»| *«.■£*•-. * *'.SnO-V 

L -- *v:.> 
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R: REDACTED MATERIAL 


• 12. Biographical sketches of investigator and other professional personnel (continued); ^ 


O. *• Agnes Berger 

.• " .Biographical Information; 


Role in Proposed Project ; Statistical Consultant 

(listed in //lh-(First Year Budget) under C.) 


Associate Professor of Biostatistics, School of Public Health of the Faculty of 

. Medicine, Columbia' University, New York, N.Y. since 1961;. 

1 * * 

! Hi. D. in Kathemtaics, University of Eudapest, 1939* - 


■'.""■/'‘Studied statistics with Naeyraan and /7ald. ; . 

* . , J **, >* *•* 1 - , ^ ^ * M. 

Publications of Medical Interest - • : ; - " 

' "* 

' • * Berger, A, and Gbld, R.Z., On comparing survival times; Proceedings of the Fourth 
Eerkeley Symposium on Mathematical Statistics and Probability held in I960; Univ. 
•. of Calif. Press. 

-V;. Gold,"R.Z., Berman, S.K., Berger, A., On the oucstion of whether a disease is 
.; v ’V. v familial; J. Amer. Statistical Assoc.,, 62; hO?~h2Q, 1967. 

- /' | ' Additional Publications have appeared in the folloyring ; 

Proceedings of the American Mathematical Society • --r' ; •• 

C Annals of Mathematical Statistics „ 

Journal of the American Statistical Association 


w- 




‘ 

' £'»r& . 


■vm 


© 

o 

CJ 

. CA ■ "t; v; 

■ QD >•' v/-- 

■ y.-YC/t 

■ rXte' 


C * * y - ■*'54,-•■iJ'j’-v' 1 
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•V**'« * * 


•V-w' \* - 

’ i * 


* ^ .. 


13. Publications of Horton Galdston, It. D. (Principal Investigator): •‘v&K. 

•- . ' . : 

■ 1. Galdston, H. and Shah, D.O., Surface properties of dipalmitoyl lecithin in . 

■relation to lung surfactant, Biochim. et Eiophys, Acta, 137: 235, 1567. •*’ < *o'~ 

.... • . - . •* >' ^ r^-' 

*- - • • . . ’' 

2. Galdston, IL., Shah, D.O. and Shinowara, G.Y., Isolation and characterization 
of a lung lipoprotein surfactant, J. Colloid' and Interface Sci., 29: 139, 1969. 

f :‘ - . - • ?%%■<'■ 

3. Galdston, H. and Shah, ^.0., Lipid-protein association in lung surfactant In • ■' 

Advances in Experimental Medicine and Biology: Surface Chemistry in Biological 
Systems, Vol. 7, p. 261-27U, Plenum Press, New York, 1970. 

l >. , , • t 

1|. Janoff, A., Rosenberg, R. and Galdston, LI., ELastase-like esteroprotease iMy-vsS&t- 
activity in human and rabbit alveolar macrophage granules, Proc. Soc. Sxper. 

• - Biol. Red., 136: 10%, 1971. .... ... 

. ’ ■ * ' - ' 

5. Galdston, U., Janoff, A. and Davis, A.L., Familial variation of leucocyte ••••■MSI'’ 

lysosomal protease and alpha;}.-antitrypsin as determinants in chronic obstruc- 
tive pulmonary disease. (Accepted for publication' in American Review of Res- r ' 
piratoiy Disease) 

•• * * > • ' ■~~y2-,u- Z’ 

In' addition, tvro abstracts dealing vrith current research activities and referred 
to in the proposed grant application and submitted for iteetlngs to be held' in * ■Uv.cif * 
the spring of 1973 are appended. They are listed as bibliographic references - \ 

#2 and #2k. ' 






.. •• - -> v.j * : 



h* 

© 
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v 


00 


—T *//~ ■-«* 

-jr*- « 


*■32? «# 


- :*■-» 


rr^*-f 

-#S£S 


^.;V r ./ : - . * v.-' 4 ^ 

*'*• * ■ 

*/ < -" r 14/ First year Wflch 

**£%&$+' A. Saloriei (give name* or slale "to be recruited") 
1%: ** V - PfofeiUonol (give % time of lnveitlgalor<0 
• even if rK> salary requested) 


Hu 


i 5 * 


* itorton Galdston, li* D. 
s£^\inne L. Davis, U. D. (Collaborator) 


Technical 


% time 


’75. 


Rsfe£-r; 

'' - - 

r£^r; 


*■75"/* Christine Gottwalt, Research Technician II 
\S^:1 To be recruited 1,1 " n 

Employee Fringe Benefits (lh% of salaries) 

.c^r. /• 


ft. Comumoblo supplies (by mojor cotcgorics) 

“•v-V 1* Reagents and Cheaioals 
1 2* Enzymes 
*?*'■*■ - 1. Antiserum 
"VL* L. Glassware 

v 7" * 5* Disposable; Syringes and Reedies 
/a/* Lambda and Pasteur Pipettes 

‘ * Storage Tubes 


100 

loo 


Sub-Totol for A 


Sub-Total for R 


.qSSik-; „ 

$0. Permanent equipment (itemize) * 

1* Electrophoresis Equipment vrith Attachments 
2. Araicon Macro solute Concentrating Apparatus tt 
2 3- Lourdes Model 30-H. Refrigerated Centrifuge 
-£<; r . r High Speed Attachment 

*>^t * ~ Large Volume Rotor Head 

lu Revco Freeze Chest to -65 C 

"5,^ # Please see page 15: Justifica tion for Request 


^ E. Indirect cost* (15 3 a of A—R—C) 

' 15. Estimated future rcqu'rements; 

' - 


Running Total of A -r B -*■ C 


:s Trith Accessories 


Amount 


R 

10 , 261 . 

K 


28.355. 


1 , 000 . 

100 . 

5oo. 

z&: 

J£- 

2.050, 


r C. Other expenses (itemize) 

^ ♦, 1* Statistics j Statistical Consultant (50 hrs. @ $25/hr.) 

V*vJ.n ' Ke:q)unching and Verification 

/ * Computer Usage 

. _{*'* 2« Maintenance of Equipment 

” • 3m Publications, prepara tion of reports } manuscripts, charts, slides 

u« Eooks, Journals, Photocopying 
»- * 5 # Travel to Meetings 

Sub-Total for C — 

ttivfeR . * - 


1 , 250 * 

750. 

loo. 

5oo. 

5oo. 

388 : 

S Z&L- 


..3q,I SB» 


Sub.To , '^ , fer T> 
E 

Tctcl rsg’.et* 


l,750 k 

5oo. 

2,7?Oi 

385. 

585. 

2,800. 


_ 8 , 810 .. 


X 




ja,892- 


Soi'aries _Contumcb ( e SuspL_Q*hcr Expc-ses Pi'mcngq- Ec.p. Indirect Cast! Tote: 


Yeor 2 26,122* 2,550, 


U>2$0m 


;s 

ULl . 


8,983. 38,205. 


Y » 3r 3 28,660. 3.050. 


8.750. 


5,869, 81,929 . 


._%,y < 


\y. 

V*- 



i 


X'r'-fx. 


-I 


v-t 
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lil D. Permanent. Equipment: Justification for Request 

1. Electrophoresis eouinment with attachments is essential for phenotyping 
and measurement of alphai-antiurypsin content of serum and' of bronchial secretions 
by electro immunodiffusion'. do not own such equipment. '■ 

v ' * * ' **** 

i .. 2, Amicon Macro solute Concentrating Apparatus with accessories will permit 

.us to separate ana concentrate the lovr molecular v/eight antiprotease in bronchial 
'secretions, '** - -s’* 


15 . 

A,. 

•• V: - v- 




v.-- ■ 


* s * * 
vb" 




3* Lourdes Model 30-R refrigerated centrifure with high speed attachment and 
large volume rotor head vail permit^us to handle efficiently the large volumes of 
lung wash and of blood vre will have to process. Y» r e selected this model centrifuge 
because the rotor heads of our table model Lourdes centrifuge fit it, Vie currently ’ 
are working under a considerable disadvantage because of the limited capacity of our 
table model centrifuge and the need to keep-it in our refrigerator to attain a ' 
reasonably low temperature during centrifugation, r* ‘ " ” 


v-£ -> 


li. Freeze chest to -85 C, It is essential to store leukocyte and alveolar 
macrophage lysosomal extracts' at -80 C to maintain their enzyme activity indefinitely 
Facilities for long-term storage are essential for our contemplated research program 
because of the large number of extracts to be prepared* the practical necessity to 
analyze at one sitting several specimens prepared over a period of time, the need to 
maintain- composite reference preparations and the desirability of having specimens 
available to explore new investigative leads. Loss of enzyme activity occurs in 
about 2 weeks at the lowest temperature attainable, -20 ,.C, in the freeze compartment 
of our refrigerator. 


- w-kw, ,K • 

-V 

* 

*/. * *' 

- > * 






<-• 











-j, * - - y *■ p < v** '*"»■ 7 f t*A. ' >> :*v> r*} * A 

' »' . .t* r m * ' ^ * : - 

^^: : \v -* ’A 


''w“' 
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>4*’* » 


’Ts.-S/tT* 


*) ', . **.-. . *. . T 
‘ f'-s^ ' , * ■* . * , - ' 

W* '■’*'* • t. 

, .>^ M • * - * ► 

* J . ‘16. Other sources of fin onci oil support: 


' ' , : Hit finondo! support from oil sources, Including own Institution, for this and related 'research projects, 

' £ /; ;>V CURRENTLY ACTIVE 

r ~ \ *■ V" “ Source Inclusive 

f * »** '* ' >x ' . Title of Project (give grant numbers) Amount Dotes 

: fi •• - t- ,'r • • - I • _ , . I I 

Sundry private dbnors 


, Vu> ~ Pulmonary Emphysema: 

* " ^r*#*** Causes, Prevention and 

| ^ ' ^ rca ^ iacn ^ 

♦ » ' •* . 

\kif~ * t ‘ * 


Approx. Not applicable 
£10,000* 
per yr. 


-?W - 

VV-t- . * 

'ikfr--:' 


' * r Title of Project 


PENDING OR PLANNED 
Source 

(give grant numbers) 


~S\£> Protease-antiprotease jkl.H. HL 1U700-01A1 PTHA §120,620. 7/1/73 - 6 / 30/76 

Deteminants: Relation « 

COFD 


.h Is understood that the investigator ond institutional 
‘■officer* in applying for o grant hav« read'and accept 
the Council's "Statement of Policy Confo^iog Cond tior* 
Ond Terms Under Which Project Grants Arc Made." 


Principal linvestlgator 

Typed Name _Kortpn Oaldstc 


. Dot, 1/23/12-.,.- 


T*l,pho n, 2X2 ORE OCT 9-1200 268 1 

AimWi . 


Crtecus payooie to 

■C _ NftTf. YorkL.tfnivg-rsity Vn 

Madirg address tor threat 

__££0_ First. Avenue __ 

_ New Y ork., Nl Y 1 1)0016 
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• ' 4. Short title of study: 

^ ‘V;‘ A Study of the Functional Capacity of the Monocyte-Macrophage System. 
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The aim of this project is to investigate in detail the functional capability 
<. • of cells which collectively form the mononuclear phagocyte system: Blood' monocyte 


•\>v; 7. Brief Description of Specific Research Aims: 


**•< 



Specifically, the objectives are: 4 ... . . w . 

l •. '• * •• • - * -V->- /-y. • -r a. ■[ 

- £ ' A) To define the phagocytic and bactericidal capacity of the normal alveolar -^'ry 

^$$> 1 .-*?'' ■' macrophage. ' •• \ -■<:? 'A^y 

• '? 

B) To cpmpare the phagocytic and bactericidal capacity of the blood monocyte, 

•?TV';.. ‘ alveolar macrophage and serially throughout the transformation process of 

^f'i'3'v • the monocyte to macrophage in in-vitro culture. - 

■ •• ..-.-v .7'A 

r A /Jflf 1 ^ i'll «/»+■ AM f av* mmi unAnl rtknl 4>mi« Imam A. 


t * . 


•v ■- 


c 


, --r — - 

v* * 

r * . •' ♦ 


C) To determine if distinct receptor sites for immunoglobulins, antigen- / 

’ ^ ' antibody complexes and complement are present on the plasma membrane of the^;^ 
alveolar macrophage. •. 

B) To prepare an antibody whose specificity is directed toward antigenic sites 
on the alveolar macrophage surface and to study the effect of this anti- 
... membrane antibody on the attachment and phagocytosis of immunologic and non 
: • immunologic dependent particles by the alveolar macrophage. •-» -‘Mzr? 


* v. »- 

,»/«<v« ; 
Sfi". 


■ ’ ‘C’iv'jtJ 


E) To study the effect of anti-membrane antibody on cell to cell interlinkage 

> * . * , - - -yA 

and differentiation of the fibroblast and alveolar macrophage into multi- 

- 'V^ '-v- 

nucleated giant cellis. -‘.'V. 

F) To quantitatively compare blood monocyte and alveolar macrophage concentra¬ 
tions from animals exposed to tobacco smoke inhalationi and controls. - ... 

G) To compare the in-vitro cultural characteristics and phagocytic and bacteri- 

cidal capacity of alveolar macrophages lavaged from animals exposed to 4LJ?.;.. 

. ■ 


tobacco smoke inhalation with normal alveolar macrophage and alveolar macro- 


.. phages "activated" in-vivo by an agent such as BGG. 
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jfj Xo study the effect of smoke exposure on the plasma membrane receptor 
sites of the alveolar macrophage, '* 1'i''. 


-* 

- . ** 




\V£k •'VC . -- ' - ' 

I) To characterize the plasma membrane of the blood monocyte and alveolar 

•, • . -V T- • -• >-•. 

... - . macrophage from control and smoked animals and its alteration by anti- 
membrane antibody using scanning electron microscopy. •‘T-A 

. • ‘ ..'■■•• . • • • _ ' . .. ' - . .. w* 

's^VtiV’* : • . 0) To develop a method for rapid assay of bactericidal capacity and lysosomal j.-fcjj 

--v- .-hi i.>rv ~ • • ...-, 4m& 




hydrolase content of alveolar macrophages using soft agar plaque technique. 

v . • • v/i.’ iX.;.: it 




- .--'v. • v^- :-, vA-ise-rs?;- 

• • •- •• • ' . • • - ■ • .Jts&ii* 

ing Hypothesis: •= ' 




8. Brief Statement of Working Hypothesi 
•• .The importance of the alveolar macrophage, epithelial and connective tissue 


-V-Y • 


barriers and the secretory activity of lining cells as pulmonary defense mechanisms 
*' • **« i % : or- : - 

*L'if 41 s well known. The phagocytic capacity of the alveolar macrophage has been desig- . 

nated as the primary factor in pulmonary clearance of bacteria and inhaled parti- 

£ culates/ Our present knowledge concerning the origin of the alveolar macrophage ‘ r *‘ 

suggests that these cells in the normal steady state are derived from bone marrow 

precursors, transiently circulate in the blood as mononuclear phagocytes, emigrate 

through the capillary-alveolar network and subsequently undergo transformation to ?!?■' 


^mature macrophages.3»4«5,6,7 .V ' t. v .,'' v 

‘So > * - 1 '* ' -V * .* 

\.Although cigarette smoking has been implicated in a variety of pulmonary dis- 

. ■’ ’• 

orders the relationship of tobacco smoke to the monocyte-macrophage system is .-jV v'- 
unclear. Previous data on the effect of cigarette smoking on the phagocytic and \ ; .- 

O Q IQ . ' 

bactericidal capacity of alveolar macrophages is conflicting. ’ ’ 

An assumption of this proposal is that additional data concerning the basic ; 1- • 
functional properties of the monocyte-alveolar macrophage system and its response ' 

*v, V- „ 

. * , * . ^''^~ *** '■ 1 

to varied stimuli will allow a clearer understanding of the relationship between" 

these phagocytes and enhanced or impaired pulmonary cellular defense." /■ 


- i K -y 
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A) Phagocytic andi bactericidal assay of normal alveolar macrophages. 


.; - ' - •■-••' •■ ■ • ‘ • •--■- " ■ . ■ f ' .■ ... • ... . 

Details of Experimental Desiqni and Procedures: ..- lC&sk 

- vv ‘ •• -r • ; 

A) Phagocytic andi bactericidal assay of normal alveolar macrophages. . . • ..&iyL 

- . :• ■ - • .? - ' - V 

^ Alveolar macrophages will be obtained by lavage of the pulmonary tree from 
. male Macaca speciosa, stump tail monkeys, weighing 2.5-3.5 kgs. using the method 

%<l • " - ' * ** . *, >-t : *-* * ■«». - * • ‘ *" ,».*,<■ v **■; ** )- 

of Hyrvik, et. al. Animals are sacrificed by intravenous Pentobarbital. ' In- ‘ivjft 

*...‘T-a:**. i •; . • • • -C-... 

tratracheal pulmonary lavage is performed three times with minimal essential T'^V’; 

media (MEM) with Heparin, 25 units/ml. The cells are washed X 2 and resuspended 

in MEM withi 10% heat-inactivated fetal calf serum or autologous serum in a final 

s • ‘ •*:"* • . r&'ll 

concentration of 2 X 10 /ml. Macrophages are then placed' in in-vitro culture 

• . • ’ ' ..V-. 

using 22 mm. glass cover slips in 35 mm. plastic tissue culture dishes or 25 ml. .?/ 

' Jr, 

.flat bottom tissue culture flasks. Maintenance media is MEM with 20% HIFCS and 
culture conditions are 37°C in a 5% C0 o -air incubator. ' 7:. V *•’ 

■ • - , 2 , . • ; lii-V-'V.-* ■ 

- • Phagocytic assays are performed using the following test particles: ' Poly- 
styrene beads, formaldehyde treated erythrocytes, formaldehyde treated bacteria, 
yeast cell walls (Zymosan), fresh and effete sheep erythrocytes. -The percent 
phagocytosis and phagocytic index will be evaluated using phase microscopy. 
Bactericidal capacity will be assayed' iw alveolar macrophage monolayers , 


grown in flat bottom tissue culture flasks. At the time of assay the culture 
media is removed and' replaced with 10% pooled autologous serum, bacterial sus¬ 
pension and media containing 0.1% gelatin. The bacteria:macrophage ratios to 
be studied are 1:1 and 1 1:3. The flasks are incubated on a metabolic shaker at 
37°C and at various time periods aliquots are removed and bacterial quantita¬ 
tion of the supernatant fluid is assayed by standard pour plate technique. At 
the same time intervals,, iin duplicate flasks, the macrophage monolayer is 






thoroughly rinsed, adherent macrophages are detached with a rubber policeman, ".JJj'ii*, 
resuspended in dilutions of distilled water for cell lysis and subsequent eval-^l&H 
uation of intracellular bacterial survival is performed using pour plate colony 

Y : iob3S385S4;^®i 
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counts. This method allows evaluation of the rate of phagocytosis of"viable 
organisms as well as the intracellular killl capacity of the macrophage. ^ 

- •• /'• •-- 

B) Comparison of phagocytic and bactericidal capacity of the blood'monocyte , 

;•• *•.*-•■---• -• • - • . -.w•«.»» 

alveolar macrophage and during the monocyte to macrophage transformation In-vitroT ^: 

* Peripheral blood monocytes are isolated using high M.W. Dextran sedimentation ^ 

/ - . * r - ^ •: tV. 

and Ficoll-Hypaque gradient centrifugation. The purified population of monocytes 

obtained are washed: and flasks for monocyte bactericidal assay are prepared using; -£• 

•' • .•; -• - .-*• ■ . • • *<■#{&&& 

the monocyte suspension, bacterial suspension and 20% autologous serum in MEM 


with 0.1% gelatin. Rotary incubation is carried out at 37°C and aliquots are 


< * •«“ 


. • withdrawn, the monocytes are lysed 1 and bacterial quantitation, is performed by 
standard pour plate techniques following varying intervals of incubation. The 

phagocytic and bactericidal capacity of the blood monocyte will be determined 

--x. -:s«. - 

while in suspension, shortly after attachment to a glass surface and subsequently 
C during the in-vitro transformation of the monocytes to macrophages as previously 

described. 

; ‘ , • C) Identification of receptor sites on the alveolar macrophage plasma membrane . 

.Av ’ .• The presence of cell surface immunoglobulin receptor sites will be determined 

' . . by evaluating the attachment and phagocytosis of opsonized erythrocytes and bac- 

•" teria by the alveolar macrophage. Antibody coated erythrocytes are prepared 
- » using commercial rabbit anti-sheep hemolysin (1/1,500 dilution) by routine tech¬ 

nique. This antibody binds to the erythrocyte by its FAB portion; and leaves the / 
Fc fragment exposed. Incubation of antibody coated erythrocytes will be used 

for detecting the presence of "Fc" receptor sites on the alveolar macrophage by 
. * * \ .. * 

. observing; surface attachment (rosette formation) and subsequent phagocytosis at 

37°C. Phagocytosis of opsonized bacteria will be compared with virulent non- ,'^^V 

C opsonized bacterial controls in similar experiments for identification of the 

.•• v ViobSsdsdss 
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"Fc" receptor site. The presence of a complement receptor on the alveolar sur-^^^l 
face will be sought using EAC 1,4,2,3 cellls. EAC 1,4,2,3 will be prepared in 


.. M _ 

an adjacent laboratory by Dr. Nancy Holland. EAC 1,4,2,3 will be incubated withi 

■ i . * ; * . vr - * •• ■' * * V--5 V *'* 

monolayers of alveolar macrophages and adherence and rates of phagocytosis de- 

• ■ s - . ... *r«>jf35w 

temfned. ■ V- ^ ^ 

' ■ . ;• -• • •: .. • .• 

* * * * **“. 7 

D) Preparation and study of the effect of am anti-membrane antibody on the - 


” l vV 
'.V+5.^ 




allveolar macrophage . 




Rabbit anti-monkey macrophage antisera will be prepared by injecting: rabbits 




subcutaneously biweekly with a suspension of monkey alveolar macrophages combined 
with'Freund's complete adjuvant. The macrophages are obtained by lavage and cul- .> 

. - '- '.r . >• 


tured in-vitro for 3-4 days. The cover slips are rinsed to remove non-adherent W 

** f\S * 

cellls and then scraped with' a rubber policeman to obtain macrophages which are 
then combined with Freund's adjuvant. The development in the rabbit of anti- 

macrophage antibodies is determined by macrophage cytolysis quantitation using ' 

* * * ' V 

fresh quinea pig complement. Since we have previously shown that the macrophage 

12 ‘ '••A#' 

and erythrocyte surface membranes share certain antigenic components, rabbit ' 
anti-monkey erythrocyte antisera will also be prepared. Rabbits are injected 
Intraperitonealfly with pure populations of washed erythrocytes weekly for 5-6 

. • . • . •’Si"* ^ 

weeks and the rabbits are bled one week after injection. The anti-macrophage f7 ’.? v . 
and anti-erythrocyte antisera are heat-inactivated, airmonium. sulfate precipitated 

i * *. 

and purified using Sephadex G-200 columns. The effect of anti-membrane IgG on 

7 , *V ' >i’ . 

the primate alveolar macrophage plasma membrane can then be studied. ... v , ; 

Phagocytosis by alveolar macrophages following 6-12 hour exposure to non- 
toxic concentrations of anti-membrane IgG (anti-macrophage and anti-erythrocyte) 
will be evaluated. Uptake of latex particles, Zymosani, forma 1 inized bacteria 
and 


nd erythrocytes, antibody coated bacteria and erythrocytes and complement coated 'if 

r, \ Vx Hi, - r . n p\ "•<-. *:?*.*$&'*, 
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erythrocytes will be compared in antibody exposedi alveolar macrophages and 




controls. These results should allow a further characterization of the alveolar 
macrophage plasma membrane functional capacity. •• 


>'•**».* 


E) Long term effect of anti-membrane antibody on cells obtained by pulmonary 

lavage . ...... ..-Jpik; 


We have previously noted that mouse peritoneal macrophages exposed to anti¬ 




membrane antibody exhibit increased cell to cell interlinkage im long term culture! 


This project proposes to study in detail the effect of anti-macrophage antibody 

on alveolar macrophages, and pulmonary derived fibroblasts. The origin* and func- "'' l- 

•. .V?-. 

• tional capacity of the multi nucleated giant cel II is unknown, but fusion of macro- . ^ 
' • phages has been suggested. If anti-membrane antibody alters the alveolar macro 
phage surface and induces macrophage aggregation., membrane fusion and differen¬ 
tiation into multi.nucleated giant cells the origin of these cells would, be clear 
and their functional 1 capacity could then be studied. 

F,G,H) Study of the functional: capacity of tobacco smoke exposed alveolar macrophages . 
Using the methods previously described, the in-vitro cultural characteristics, 
phagocytic function!, bactericidal capacity and plasma membrane receptor sites will 
be evaluated in alveolar macrophages lavaged from animals exposed to tobacco smoke. 
Smoking procedures will be carried out with the cooperation and' consultation of 
members of the Council for Tobacco Research. 


v .v f ; 


./ . 




I) Scanning electron microscopy studies. 

This project will study the surface membrane of the blood'monocyte, normal 
alveolar macrophage, and alveolar macrophage exposed to smoke and anti-membrane 
antibody. Procedures for cell: preparation are similar to those previously de-^^. 


scribed in SEW studies of the mairniaTian' respiratory tract. 

> - .. \ **■■* /-/f.' ' ■» ‘/*- 
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* • • ' * • 

J) Development of soft agar plaque technique for evaluation of blood monocyte -‘^-1 
and alveolar macrophage bactericidal capacity. • , , 

T - -• " 

• s- v Agar-gell medium has been, previously used for identification of immunoglobulin 

r ■ ** 

•* ^ 4 * * TJ* 

secreting cells,^ for the study of blood and bone marrow colony forming units^ 




and for quantitative assays of serum and urine lysozyme using Micrococcus lyso- , 

1 fi * , y. y * • 

deikticus. This project proposes to attempt the development of a similar pro- 


■&$&: 

■v^ 


cedure for evaluation of the monocyte and alveolar macrophages' ability to break 
down the cell wall of various bacteria. / _ ' / ’’ 

Blood'monocytes or alveolar macrophages are added to warmed agar containing ‘.4,. 

a suspension of bacteria. Aliquots are pipetted into 35 mm. plastic petri 

• - • • . •~.'V ;£ ; 

dishes and the agar media is allowed to gel at room temperature. The plates 

are then incubated in a 7.5% C0 9 -air mixture in a humidified Incubator. Zones . ;:'j. 

„ " - . ’ - , ■ ■ - 

* - St“ ***. . •• * *- " * •- • ' r ’ &*£**?? 

of bacterial lysis will be enumerated using a dissecting microscope. If the ’ 


, N“V - ' 


technique is successful it would allow evaluation following long exposure of 
phagocytes to bacteria rather than rapid assay as presently required for bacter¬ 
icidal assays. In addition, it would allow multiple bacterial strains to be 
assayed' against a single phagocyte population. Blood monocytes, normal alveolar 
macrophages, smoke exposed alveolar macrophages and BCG stimulated alveolar 
macrophages could be compared. 


' . Jg* 

. Vf .»* 


* ^ i&Lr '\*j> , ' ' * ' >s~ .*4' 




jy-' - *+ * ,*- f *. 



1003S38S58 9 %^ 


4 . *\* 





Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 











aSS 


v ^r^>r^; 






; iV-:?• - ; .^';S ’ 

* •* - ’ ‘ *>’< * * .-" - ^ * -- '-+- ’V*"* 


REFERENCES 


«-S*i**-*_' - -“- 
*; v 1. 

f#?S0¥t 

X' 5 


•I v l ~‘ •-- .--' • ; ' v % v -i 

Green, G.M. and Kass, E.H. The role of the alveolar macrophage in the clearance ’ 
of bacteria from the lung. J. Exp. Med. 1190 67, 1964. '■ 

.*-r^ >• :.-- -*■ - ■ -• • *..-r-ss?*■ 

Sorokin* S.P. Properties of alveolar cel Us and tissues that strengthen alveolar 
defenses. Arch Intern. Med. 126:450, 1970. 

Bennett, W.E. and* Cohn, Z.A. The isolation and selected properties of blood 
monocytes. 0. Exp. Med. 123:245, 1966. 

Pinkett, M.O., Cowdrey, C.R., and Nowell, P.C. Mixed hematopoietic pulmonary / 
origin of "alveolar macrophage" as demonstrated by chromosome markers. Amer. 

J. Path. 48:859, 1966. 

Virolainen, M. Heamtopoeitic origin of macrophages as studied : by chromosome -’C. : 
markers in mice. J 1 . Exp. Med. 127:943, 1968. •> 

Vani Furth, R. The origin and turnover of promonocytes, monocytes, and macro- 
phages in normal mice. In Mononuclear Phagocytes (Van Furth, R., ed.), pp. 151- 
165, F.A. Davis, Philadelphia, 1970. ... - ~-V • 

- , * j- r ■ 

Brunstetter, M.A., Hardie, J.A., Shift, R.,, Leurs, J.P. and Cross, C.E. The • -* , 

origin of pulmonary alveolar macrophages. Arch. Intern.Med. 127:1064, 1971 . j 

Green G.M. and Carolin,. D. The depressant effect of cigarette smoke on the in- 
vitro antibacterial activity of alveolar macrophages. New Eng. J. Med., 276: 

421 * 1967 • . 

Cohen, A.B. and Cline, M.J. The human alveolar macrophage: Isolation, culti- 
vation in-vitro, and studies of morphologic and functional characteristics. v'-r : i 

J. Clin. Invest. 50:1390, 1971 . .. 

■?- . «.*•-• • • • • • 

Harris, J.O., Swenson, S.W., and Johnson, J.E. Human alveolar macrophages:' * “ : 

Comparison of phagocytic ability, glucose utilization, and ultrastructure in 
smokers and non-smokers. J. Clin. Invest. 49:2,086, 1970. 

Myrvik, Q.N., Leake, E.S., and Fariss, B. Studies on pulmonary alveolar macro¬ 
phages from the normal rabbit: A technique to procure them' in a high state of 
purity. 0. Immunol. 86:128, 1968. • ..«* i 

Holland, P., Holland, N.H., and Cohn, Z.A. The selective inhibition! of macrophage 
phagocytic receptors by anti-membrane antibodies. J. Exp. Med. 135:458, 1972. 

Greenwood, M. and Holland, P. The mammalian respiratory tract surface. Lab. H* 
Invest. 27:296, 1972. vn 4^ , . © 


Jerne, N.K., Nordin, A.A. Plaque formation in agar by single antibody producing & 
cells. Science 140:405, 1963. . . •• y* " 

j , Qp 

Robinson, W.A. and' Pike, B.L. Colony growth, of human, bone marrow cells in-vitro, 
Hematopoietic Cellular Proliferation . Ed., Stohlman, F. Grune and Stratton, cfl, 
1970, pp. 249. ■ -• (£ : 

*• . 1 * *- i* • 

Osserman, E.F. and Lawlor, D.P. Serum and urinary lysozyme (nuramidase) in ' 

monocytic and monomyelocytic leukemia. J'. Exp. Med. .124:821, 1966. 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 



3. 


Space and facilities availoble (when elsewhere than item 2 indicates, state !ocotion)t ,V 

- ‘ - . ’ ’ * *-~ 

Space andi research facilities for this project are available in the Pediatric .V 4 , 

Hfematology research laboratory (MN 469) at the University of Kentucky Medical Center. 

• - • - . . - - . • 

Facilities and permanent equipment are available in this laboratory for tissue culture,'" 


: A - 


microbial culture, transmission and scanning electron microscopy tissue preparation, v,-: 

_ ' 'v/£ 

phase, fluorescence, cinemicrophotography and routine chemical procedures. Cold room 'M* 
and column preparation space is available in ani adjacent area (MN 441). Small animal ”7 


facilities are also' available in an adjacent area (MN 425) and facilities for all 




animals are available in the general animal quarters. A scanning electron microscope 
Is available for use in the Department of Entomology. 


11. Additional facilities required: 


None. 
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Principal investigator 

Typed Name —Martha £,. £rfenWQQd_ 

1 /.iLC^iJL^ Sf\i Date 

f/xy/ 1 


Signature 

TeJephone 


606 m-sfioa 


Number Ext*<rt*on 


Responsible officer of institution 

Title_AsSO£jat 
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The Council For Tobacco Research-TJ.S. A., Inc. 


L v 

V Grant Application No. 74lA 

- i . 

To: The c ommi ttee comprising Drs. Loosli, Meier, and. Sommers • 

Subject: Joseph M. Lauweryns, M.D., Ph.D., University of Leuven, 

’ - Belgium 

Continuation application No. 7^1A - 

"The Lymphatics of the Lung. Their Role in Fluid Transport 
and Clearance of Airborne Particulate Matter in Normal and 
Experimental Conditions and in Various Lung Diseases" 


History 

Dr. Lauweryns has been supported, 1970 through 1972, by Grant 
7^1 and two renewals. ■ 

Extension of the study now planned is reflected in addition of 
the following phrase to the title of earlier grants ". . . in Normal 
and Experimental Conditions and in Various Lung Diseases". 

Application No. 7^1A requests $38,806, plus two additional years. 
As there is no commitment, it competes as a new application.- 

Document Submitted (attached) 

Application dated July 26, 1972 with five addenda, including 
Progress Report July 1971 - July 1972 and Final Report January 1970 - 
July 1972. 

(Reprints of the major papers are on hand here, and will be sent 
to you if you so request). 

Comment 

CTR grantee Rosan was visiting professor with Lauweryns in 1970. 
Numerous joint publications are listed. 
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COMMITTEE : 
Dr, Loosli 
Dr.. Meier 
Dri Sommers 


PHYSIOLOGY OF RESPIRATORY SYSTEM and NO. 7j*LA 

CHRONIC .PULMONARY DISEASES NO. 7^1 

---* Act: 1/1/70 

The Council For Tobacco Research - U.S.A., Inc. Ren; 1 / 1/71 

Ren: 1/1/72 
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110 EAST 59 TH STREET 
NEW YORK. N. T. 10022 


Application For Research Grant 


•- V.y.:,4’y . 




j|(^MG 1 4 1972 . 


Date: July 26, 1972. 


i0d- ii •-■ 


Name of Investigator^): (include Title and Degrees) * l *‘ ® ■ ua ajl 

V /- Lauweryns, Joseph-M., M.D., Ph.D., Professor ordinarius in Microscopic Anatomy 
** 1 and Pathology ; Chairman, Principal Investigator. 


Institution &/ - Boussauv, Luc, Lie. Biol. Sc., full-time research assistant, doctorandus. 


Address: Y Co-investigator. 

S I- Desmecht, Monique (Mrs. Gombeer), Lie. Biol. Sc., full-time research assistant. 

I V Co-investigator. 

fExperimental Laboratory of Cardiopulmonary and Genital Pathology, Department of 
' ^ ^ [pathology. University of Leuven, 12,, Minderbroedersstraat, B - 3000 LEUVEN-BELGIUM. 

. Short Title of Project: 

The lymphatics of the lung. Their role in' fluid transport and clearance of air¬ 
borne particulate matter in normal and experimental conditions and in various 
lung diseases. 

. Proposed Starting Dote: 

January 1, 1973. 

. Anticipated Duration of this Specific Study: ‘ . 

Three (3) years. 

; Brief Descripton of Objectives or Specific Aims: 

Despite our experience in the proposed field of investigation, numerous aspects of the 
structure and function'of the pulmonary lymphatics are still either largely unknown or a 
matter of considerable controversy in the literature. Each technique of study having its 
shortcomings, these can only be solved accurately by a further and multidisciplinary in^ 
vestigation of the pulmonary lymphatics which will include various techniques, i.e. - 
anatomical injection studies, - stereomicroscopical studies, - serial reconstructions, 

- radiography and microradiography, - histological techniques, - morphometrical techniques, 

- histochemical techniques:, - transmission electron microscopy, - freeze-etching electron 
microscopy and scanning electron microscopy. 

During the three years of this research proposal we intend to study the pulmonary lympha¬ 
tics - with the techniques proposed - along three major lines of investigation : - (1) 
normal morphology of the pulmonary lymphatics,, - (2) an experimental study of the various 
morphological factors involved in the clearance and lymphatic dtainage of the lung paren¬ 
chyma, - (3) and morphological studies of the lung lymphatics in various pathological con¬ 
ditions especially in such cases where the formation of lung edfesia is observed (e.g. neo¬ 
natal 1 lungs : hyaline membrane disease ;; adult lungs : pulmonary edema, especially when 
associated 1 with chronic respiratory insufficiency as in chronic bronchitis or emphysema, 
shock lungs (cardiogenic and neurogenic)', uremia, drowning...). Though the lines of investi¬ 
gation are distinct, the study object (i.e. the lymphatics): is identical and the results 
interrelated. 

These studies will necessarily end in important and original contributions which will 
have many basic and applied results in the structure and function of the normal and 
diseased lung. It is obvious that these studies are of immediate and relevant importance 
in biological tobacco research. 


A combined and multidisciplinary morphological investi- 
7; Give a Brief Statement of your Working Hypothesis: gation by a team of investigators working closely to¬ 

gether since several years, will allow to avoid the 
shortcomings of each individual technique of investi¬ 
gation in lymphatic research. Studies of pultnonary fluid transport and' of airborne particu¬ 
late: matter in norma^diseasedl lungs and in experimental conditions urgently request a pre- 
_cise and uD-to-date knowledge of the pulmonary lymphatics, which is still lacking; ^ 
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See separate pages - Addendum 1. 



9. Physical Facilities Available (Where Other than Administering Organization Indicate Geographical Location) 

- All physical facilities are available, except item 10. Additional requirements. 

- Separate list of these physical facilities — see addendum! 2. 

10i Additional Requirements: Qtie scanning electron microscope . 

c 

See separate page : Addendum 3. 
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See separate pages - Addendum 4 




12. Iil»t of publications: (Five most recent as pertinent) (append) and Progress Report (January 1970 “ July 


See 







K Solaria* (Personnel Iby names) - > 

'r^t-rw-r''- •*••./*.';. 

.;bx >>.;. k - / • •: '•;• •'", . 

^mrr:^r-\^,,.-: - ... •■■:••'..' '- 

^0mr : Technitd ..• ■ •. .- 

- *■•■■ iv*-V*V ;"••■' # 

• TWo laboratory technicians 


10,830 


■ttzM&’n' cL 


Sub-Total 


10 j 830 


*B. Consumable Suppli es (list iby categories) 

';> v 

’-v^^v - • v- L . ... ■?.>:■•■' - 

. .V : -MVi' •.'.. 


. : ' Sub-Tol 

- ■ : ■ ■'•'• ■ ' . - ■■•■:■ , ; •• • ' 

: C. Other Expenses (itemize) _ 

- .■*.•>*...•- '■•'-'••• • ■’•• ' 

* i 

i; y' Sub-To 

D. Permanent Equipment (itemize) //. - _- 

^^p.£ Fi rs t part-payment (= one sixth of its cost 
' price) of a scanning electron microscope 
Philips, to be paid in three years - see 
item 10. Additional requirements - Adden- 

*4p^'v dum 3 >••••• ... - V : - : 

; :.^>%,y;:,y4y.. -- 
*.m • - ••••' ‘.v-v - . •• 

E. Overhead (15% of A+B+Q "' ,/ '.. ^ ' ; V 

• ■ i. • ;;;■ V "-‘, . . Total 

Estimated Future Requirements: V- 'V^X. . £ 

••'• •• - • '•••"*' "• —T ; '* 

, Arr*// ^ - ' Salaries Consumable Suppl. Other Expenses Permanent Equip. 


11.080 10.510 . 17.716 


17.716 


animals 

supplies 

2,260 

8j000 

Sub-Total 

10^260 


none 

V *-* - ; 1 :i i •-** .’■ ■ fv^r. 


Sub-Total 

- none . . 


17^716 




none C 

Total 

38_,806 > 


“'V'V » 



Overhead 


none 


none 


-msm. 

Total 


- 39.306 


39.806 




It is understood that the applicant and institutional officers 
In applying for a grant have read and found acceptable * 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grant! A re Made/' 


Director or Project Belgium (01 6) 28981 

\ * 1 j : Telephone 

Signature.__ ' *> i_j_l x _ 

Buiineu Officer of th« Inilifvtion ) 

„ l T - 3>1 , .. Telephon. 

KtcJ~<yt. thjC. HsHA,VtSvU*y 


Source: https://wwj§iQ£iustrydocuments.ucsf.edu/docs/gyylQ000 


1003538572 












4 . 


Other Sources of Financial Support , 

List financial support for research from all sources, including own institution, for this and/or related research projects. 


Current 


Title of Project 

Morphological studies of the Lung. 


Same area of interest since 9 years 


Pending 


Same project as now submitted to CTR 


CAS^CSCOOT 

* • - V . ■ ; 

,;C • ,i 


Source 

University of Leuven 

J.M. Lauweryns, professor, salary 

L. Boussauw, assistant, salary 

M. Desmecht, assistant, salary 
Salary of two technicians 


Supplies and animals 


Equipment - as listed under "physi¬ 
cal facilities available" - from 
grants and local university. 


University of Leuven 

Matching grant of the University of 
Leuven, defraying 50% of the purchase 
of the requested Scanning Electron 
Microscope, i_f CTR approves our cur¬ 
rent research proposal i.e. 

1973 : first part (one sixth) 

1974 : second part (one sixth) 

1975 : third part (one sixth) 


■ • : • . . .-.:g ; -Q] ■; W=" , . 

Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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Amount 


$ 12,000 

$ 6,500 

^ /* r 


- °) 

$ 11 


6^500 

1,000 


5,000 


This equipmenjt 
available. 
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Durations 

- -j 
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will be .< 
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17,716 
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17,716 
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ADDENDUM 1 
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8 . DETAILS OF EXPERIMENTAL DESIGN AND PROCEDURES 










1 



THE LYMPHATICS OF THE LUNG. THEIR ROLE IN FLUIB TRANSPORT 
AND CLEARANCE OF AIRBORNE PARTICULATE MATTER IN NORMAL 
AND EXPERIMENTAL CONDITIONS AND IN VARIOUS LUNG DISEASES 


DETAILS OF EXPERIMENTAL DESIGN AND PROCEDURES. RESEARCH PLAN 

A. INTRODUCTI ON AN D SPECIFIC AIMS 
(1) Literature 


, 1.1. As regards the normal morphology of the pulmonary lymphatic system 
a considerable interest has developed in recent years and much time and efforts 
have been spent in the study of its structure and function. Especially in the 
morphological field and following injection studies (Lauveryns et al., publica¬ 
tion nr. (26), 1962, (38), 1965, (69), 1970, (89), 1971, Pennell, 1966, Pbmp, 

1970, Trapnell, 1963* Bastianini, 1967, a,b), histo1ogica 1_ (Lauweryns et al., 
publication nr. (31), 1963, (34), 1964, (36), 1964, (37), 11965, (46), 1966, 

(60), 1968, (185), 1970, (86), 1970, (121), 1972, Aminova, 1963,1967, Grau, 1965, 
Jdanov, 1969, Karpe, 1965, Kriz, 1970, Oehmke, 1968), histochemi^raj (BOrst et 
al., 1969, Fruschelli, 1967, 1966), radiological^ (Pennell, 1966* Trapnell, 1963, 
Lauweryns et al., publication nr. (26), 1962, (34), 1964, (69), 1970, (96), 1971): 
and especially electron microscopic_(Borst etal-, 1969, Lauweryns et al., publica¬ 
tion nr. (57), 1968, (88), 1970, (96), 1971, (115), 1971, (124), 1972, (125), 

1972, Casley-Smith, 1961,1967, Cliff,, 1970, Collan et al., 1970, Fruschelli, 1970, 
Kato, 1966 a, 1966 b, Klikai, 1968, Kriz, 1970, Kihnel, 1966, Leak, 1966, 1967, 

1968, 1968, 1970, Oehmke, 1968, Schipp, 1967, 1968, Takada,, 1971, Vajda, 1971, 
Viragh, 1966) investigations of the lymphatic vessels of several body regions;, 
important discoveries have been made, which have led in turn to new ideas andi 
hypothesis concerning the functioning of the lymphatic system. In this way the 
existence of open junctions (Leak, 1965, 1966, 1968, 1968, 1971, Casley-Smith, 

1961, 1967, 1969) and of anchoring filaments (Leak, 1966, 1967, 1968); led to 
the flap valve concept of the endothelial junctions (Collan, 3970). The absence 
of a continuous basement membrane and: the presence cf open junctions and cyto¬ 
plasmic vesicles (Casley-Smith, 1969) explained the high permeability of the 
lymphatic endothelium. The presence of filaments within the lymphatic endothe¬ 
lial cells suggests that these cells might have an active and contractile role 
(iMajno, 1969, Schipp, 1968), The recovery of important amount5'of tracer proteins 
(Leak,, 1970^ 1971, Foldi, 1955) in the lymphatic endothelium suggests that these 
cells might have phagocytotic properties . The ultras truetural aspect andi composi¬ 
tion of lymphatic valves also raised important ideas about their functioning (Lau¬ 


weryns etal., (85), 1970, (104), 1970, (96), 1971, (1115), 1971, Vajda and Ttomcsik, 
1971). 






M • . 
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Our own investigations were directed almost exclusively towards the lym- 

v <'’phatics of the lung for several reasons. First of all, we were struck by the con- 

> • ,'*/\ % ' " , ■ . ■ 

‘ -5- t/ ^ tradictiom between the idea that the pulmonary tissue was a "dry" tissue in which 
■•i^f'no lymph was formed, as a consequence of the low pressure of the pulmonary circu¬ 
lation (Foldi, 1964) on the one hand, and the very extensive pulmonary lymphatic 
: plexus on the other hand (Lauweryns, publication nr. (85), 1970, (115), 1971). 
Secondly we realized the importance of the pulmonary lymphatic system at birth, 
when the fluid 1 contents of the pulmonary airways and alveoli is apparently largely 
and very quickly removed via the pulmonary lymphatics (Aherne and Dawkins, 1964, 
Boston,, 1965, Humphreys et al., 1967). Failure of this removal is somehow related 
to the hyaline membrane disease (Lauweryns et al., publication nr. (38), 1965, 

- A (39), 1965, (56), 1968, (70), 1968, (74), 1968, (76) , 1968, (80), 1969, (88) ,1970) 
(• or the idiopathic respiratory distress^ofi^the newborn, a disease responsible for 
’a large percentage of neonatal deaths (Avery, 1964). Finally the importance of 
the pulmonary lymphatic system for the efficiency and well functioning of respi- 
ration and vice versa is gradually becoming clear (Maier, 1966). 



Our efforts were successful and we were able to extend the knowledge ^ 

obtained mainly from lymphatics from skin and mesenterium (Borst, 1969, Casley- 
Smith, 1961, 1967, Cliff, 1970, Leak and Burke, 1968, Oehmke, 1968, Ohkuma, 1970, 

-.v. Schipp, 1968) and to compare them to the pulmonary lymphatics ; to confirm various 
aspects of their structure and to contribute with several important discoveries, 
w such as the juxta-alveolar lymphatics and the pericentriolar filamentous bundles > 
‘ , (Lauweryns et al., publication nr. (38), 1965, (56), 1968, (57), 1968, (60), \ 

1968, (69), 1970), (70), 1968, (74), 1968, (76), 1968, (80), 1969, (85), 1970, ] 

(86), 1970, (104), 1970, (121), 1972, (124), (125), Lauweryns, publication nr. 

(26), 1962, (31), 1963, (34), 1964, (36), 1964, (37), 1965, (39), 1965, (46), 

^ * 1966, (88), 1970, (89), 1971, (96), 1971, (115), 1971). 

^ 1 • 2. As regards an experimental approach of the various morphological factors 

involved in: the clearance and drainage of the lung parenchyma, we have summarized' 
the available data of the literature on the hereby included scheme 1. 

A simple glance at this scheme reveals that : l 

'• * " i 

< - no morphological data are available on the precise mechanisms of lym¬ 

phatic lung drainage (except for the light optical tracer studies of Casarett et 
al., 1964), and that 

- much contradiction exists as to the results obtainedi, e.g, in the all 
or not fagocytotic properties of the type I and type II alveolar epithelial cells, i 

even when the investigators have used the same tracer substance (see scheme 1 I 

for thorotrast, <carbp^. .edu/docs/gyyIOOOO i 
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AUTHORS 

MORPH. 

INVEST 

ANIMAL 

TRACER 

WAY OF 

ADMINISTRATION 

DRINKER e.a. 
1937 

r\ ' 

- 

dog 

serum protein 

haemoglobin 

egg-albumin 

intratracheal 

injection 

V JRTICE and 
SIMMONDS,1949 1 

- 

rabbit 

albumin 

intratracheal 

instillation 

SWANN and 
SPAFFQRD,I951 

- 

dog 

various ions 

intratracheal 
in sti Illation 

GROSS and 
WESTRICK,1954 

+ (LO) 

rat 

india ink 

intratracheal 

injection 

LOW andi SAM- 
PAIO, 1957 

+ (EM) 

rat 

thorotrast 

intratracheal 

instillation 

GIESEKING, 

1958 

+ (EM) 

rat 

ferric-hydrox 

carbon 

gold 

haemoglobin 
india ink 

intratracheal 
injection 

KARRER,1958 
< 

+ (EM) 

mouse 

india ink 

intranasal 

instillation 

POLICARD e.a. 
1959 

+ (EM) 

rat 

silicium 

intratracheal 
injmotion 

KARRER, 1960 

+ (EM) 

mouse 

india ink 

intranasal 

instillation 

/’"HULTZ e.a. 

^ 33 

" 

; dog 

i 131 

albumin-I 1 

intrabronchial 
instillation 

CASARETI,1964 

+ (LO) 

rat 

Polonium-210 

inhalation 

CASARETT and 
MILLEY, 1964 

+ (LO) 

rabbit 

2l0 Po(0H) 2 / 

inhalation 


P.ALV. AUV. LEUKOC. 

WALL MACR. 


+ 

exc.sul 


4 h.a4d. + 
1/2 h., 


10 min. 
to 8 w. 


1 1/2 h. 


2 h.a Id. 

9 d. . 

Ira. al44h + 
lm. al44h + 
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CASARETT and 
MORROW, 1964 

+ (LO) 

rabbit 

2l0 Po(0H) 

210_ . . 
Polonium 

tagged silver 

intratracheal 

instillation 

1! a 30 d, 

1 a 28 d, 

SCHULTZ e.a. 
1964 

- 

isolated 
lung of 

ring 

albumin-1 ^ 1 

intrabronchial 
instillation 

Icua 5 h, 
lh.a 24 1 

• LADMAN! and 
FINLEY, 1966 

+ (EM) 

dog 

thorotrast 

incubation of 
"alveolar wash" 

1/2 h. 

BENSCH e.a. 
1967 

- 

dog 

Ij^j-albumin 

I ' 5 -globulin 

intratracheal 

instillation 

15 m. a 

7 d. 

DOMINGUEZ e.a 

O 

i 

| 

guinea' 

Pig 

dog 

albumin 

polyvinylpyr¬ 

rolidone 

intratracheal 

injection 

1/2 a 481 
3 8 d. 

NIDEN, 1967 

+ (EM) 

mouse 

carbon 

inhalation 

1/2 h. 

SANDERS and 
ADEE, 1968 

+ (LO+ 

J__ehl 

rat 

polonium-210 

iinhalation 
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SUZUKI e.a. 
1968 


- v^>.. ■ • 


FAULKNER and' 
^ ESTERLY, 1969 

•*V.’ 


*? «• W’/i*T-v. e.a. 


i 

&£"■ T. 


^ 1969 


SUZUKI and 
CHURG, 1969 


C0RRIN r 1970 




M 

« : DERMER, 1970 


ESXERLY and 
FAULKNER,1970 


SANDERS^1970 


i SANDERS and 
AD. , 1970 


,- BENSCH and 
i • DOMINGUEZ, 
'1971. 


/'NDERS e.a. 

C /■» 


SCHNEEBERGER 
and KAENOVSKSj 
1971 


GONZALEZ- 
CRUSSI and 
BOSTON, 1972: 


♦ (EM) 


+ (EM) 


+ (EM) 


+ (EM) 


+ (EM) 


+ (EM) 


+ (EM) 


+ ( 10 + 
EM) 


+ (EM) 


+ (EM) 


+ (EM) 


+ (EM) 


hamster 


rabbit 
(adult* 
neonat.) 


dog 


hamster 


rat 


guinea 

pig 


rabbit 
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rat 


rat 


guinea 
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neonatal 

mouse 


fetal 
rabbit 
at term. 
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fibers 


india ink 


albumin^I 


131 


asbestos 

fibers 


carbon 


surfactant 


india ink 
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Puo^-239 


239. 


Pu6 0 


H.R.P. 


NiO 

Cr 2°3 


H.R.P. 


H.R.P. 


intratracheal 

instillation 


intratracheal 

injection 


intratracheal 

instillation 


intratracheal 

instillation 


intratracheal 

instillation 


13 h.al20h 
i3 h.a48 h 


intratracheal 

injection 


inhalation 


inhalation 


intratracheal 

instillation 


inhalation 

inhalation 


intranasal 

instillation 


intratracheal 

instillation 


a 16 d. 


45 a 
60 m. 


{0 m» 2. 

4 h, 


1 a 16 d. 

A 24 mo .1 


45 a 60m. 
45 a 60m. 


30 m. 2 
7 d. 


30 m. 2 
7 d_ 


15 m. 2 
4 h. 


3 d. 
3 d:. 


20 a 60m. 


30 m. a 
120 m. 
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L EG END 

Morph. Invest. : Morphological Investigation 

Time Int. t lime Interval (h. : hours; m. : minutes; mo. j months; 
d. : days). 

P. AlSr. Wall Permeability of the Alveolar Wall 
AlV. Macr. : Alveolar Macrophage 
Leukoc. : Leukocyte 
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LEG E N D 


Type XI Cell 
Type I Cell : 
Epith. Junct. 
Interstitium 
Conn* Tissue 


c 


: Type II alveolar epithelial Cell 
Type I alveolar epithelial Cell 
: Epithelial Junction 
: Basement Membrane and 1 Interstitium 
: Connective Tissue Cell 
End. BV. : Endothelial Cells of Blood Vessels 
End. BV. Junct* : Endothelial Junctions of Blood Vessels 
Lum. BV. : Lumen of Blood Vessels 
Endoth. Lymph. :: Endothelial Cells of Lymphatics 
End. L. Junct. : Endothelial Junctions of Lymphatics 
Lum. Lym. s Lumen of Lymphatics 
Lym. Node ; Lymph Node 


? X :: not demonstrated ;; hypothetically formulated 
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About! one year ago (see progress report -) we have started an experimen¬ 
tal study in this respect (using ferritin as a tracer), and it is obvious (Lau- 
'weryns and collaborators, unpublished data) that a careful experimental investi¬ 
gation using various morphological techniques andl considering the newest litera¬ 
ture data on lung structure and function, will yield new and basic results. 

1.3. As regards morphological studies of the lung lymphatics in various 
pathological conditions of the lung parenchyma, it may be stated that no real 
data are available in the literature, except for casual annotations and! our 
earlier histological (Lauweryns et al., publication nr. (38), 1965, (39), 1965) 
and morphometrical (Lauweryns et al., publication nr. (56), 1968, (80), 1969) 
studies: on the lung lymphatics in neonatal hyaline membrane disease (76), 1968, 
(88), 1970) and in drowning (Lauweryns, (92), 1970). 

Still the formation of lung edema occurs daily in medical practice in a 
large number of patients, in association e.g. with chronic and progressive respi¬ 
ratory insufficiency as in chronic bronchitis or emphysema, shock lungs: (cardio¬ 
genic and neurogenic) , uremia, drowning... v . . \ 

It does not seem believable that (almost) nothing is known about the fine 
morphology of the lung lymphatics in diseased and edematous lungs. 


(2) Aims and rationale 
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From the foregoing we feel that our studies on the lymphatics of the lung 
should be carried on, as they are not only basically important but are also di¬ 
rected to understand the diseased lung better. 

The 1 aims of the proposed study are indeed : 

2.1. A further and thorough morphological investigation of the lymphatic 
system of normal lungs, i.e.. 

- High power electron microscopy and enzyme digestion studies of an¬ 
choring and endothelial filaments. 

- Comparative electron microscopic investigations of capillaries,, 
collecting ducts and conducting channels in various animal species 
and body localizations. 

— Electron microscopic and scanning electron microscopic studies of the 
' "roots" of the pulmonary lymphatic system and the valves. 

- The innervation of the lung lymphatics. : 

2.2. An experimental approach of the various morphological factors (especial¬ 
ly the lymphatics) involved in the clearance andi drainage of thelung/ 

: " : ' • parenchyma of airborne particulate matter. " 









• ^ 2.3. A morphological study of the lung lymphatics in lung edema and in 

various diseases (chronic progressive respiratory insufficiency as 
in chronic bronchitis or emphysema, shock lungs (cardiogenic and 
s.. v neurogenic), ^uremia, drowning. 

.These three area* 2.1., 2.2. and 2.3. will be investigated in parallel 
during the three years of our research proposal. 

2.1. Morphology of the pulmonary lymphatic system 

The most urgent questions to be solved in this field are : 

2.1. a. The_nature_and_the_function of the ancho rin g filaments. 

As it is up to now virtually impossible to isolate these filaments and to submit 
them to chemical analysis, their nature and function might perhaps be discovered! 
by a high resolution EM in order to compare them with other well known filaments 
like- actin, myosin, protocollagen, combined with enzyme (hyaluronidase, elastase,. .) 
digestion 1 studies. One may also wonder about the nature and the function of the 
filaments situated within the lymphatic endothelial cells (Cecio, 1967). In a 
similar way high 1 power electron microscopy for comparative reasons combined with 
enzyme digestion methods and the study of their morphological reaction towards 
pharmacological agents might reveal their nature and function'. 

2:. l.b. The nature and the_functtion_of the very recently d is cov ere d 

' “ “ ~ “ ~7 - ^ 

pe ri centriola r fi lamentous b un dles (Lauweryns et al., (124), (125), in press). 

A study of their distribution in different cell types and in various animal Cf 

U 

species might at least reveal wether they are specific to some animals, to some Qf 
cell types and might hence suggest possible roles. If they were specific to £■> 

lymphatic endothelium and present in various species, their role would certainly W 
be related to lymphatic function. 

2. li.c. The e ndi ngs of th e pulmonary lymphatic sys tem . Are the terminal 
divisions of the small lymphatic capillaries (the initial lymphatics, Casley-Smith, 
1961) blind fingerlike projections, on themselves closed loops, or is there fine 
communication with tissue clefts (Klika, 1968) ? This problem can best be studied 
by the use of electron microscopic techniques which allow a certain degree of 
tridimensional visualization and surface view, i.e. freeze-etching and especially 
scanning: electron microscopy. 

2.1. d. The p ul m on ary lymphatic v alves. Our graphic reconstructions 
(hauweryns et al., publication nr. (35) , 1970, (86), 1970, (89), 1971, (96),, 1971, 
(121), 1972) and stereomicroscopic observations (Lauweryns, publication nr. (Ill), ’ 
1971, (115), 1971) of pulmonary lymphatic valves could most adequately be confirmed 
and extended 








2.1.e. The morphological differences b et we en lymghatic_cap i lla ries» 


collecting; ch an nels and c o nd ucting channels. It is hardly believable that no data 
^■are known concerning this subject. The answer to this question implies a thorough 
electron microscopical and histological observation of a large number of lymphatics 
:-in various localizations and in various animals. 


2.1.f• The innervation of the lun g lymphatics and t hei r v alves. 
(Gellert, 1967, Kubik, 1955, Melnikova, 1964, Schipp, 1965, Shdanow, 1967, 

Vajda, 1966).. Here a combined neurohistochemical and electron microscopic investi¬ 
gation -• as we have executed in other areas (Lauweryns et al., publication nr. 
(84), 1969,. (106), 1970, (108), 1971, (117), 1972) - will lead to an answer. 


Rationale : These various morphological problems are to some extent 
related! and can also only be accurately solved (Lauweryns et al., publication nr. 
(86), 1969, (96), 1971) by a combined and multidisciplinary approach including 
various techniques, which are familiar to us, i.e. : - anatomical injection studies, 
- serial reconstructions, - radiography and microradiography, - histological tech¬ 
niques,, — morphometrical studies, — histochemical techniques and — electron micros¬ 
copy. 

- All these techniques currently used at our laboratory have indeed their 


limitations, and some of them could even prodbce artefacts. Injection of the lym¬ 
phatics of the pleura i.e. with radioopaque substances followed by radiography, or 
;with plastic substances followed by corrosion of the tissues, easily causes dis- 
• ’ ruption of the delicate walls of the smaller lymphatic vessels and filling of tissue 
clefts. The injection' moreover may inverse valves and hence result in false pictu¬ 
res of lymphatic drainage-pathways. Corrosion casts and radiographs moreover do not 
reveal the relationship of the vessels to the surrounding tissues in fine detail. 


Histological examination i.e. of non injected lymphatics is hindered! by 
difficulties in recognizing pulmonary lymphatic capillaries and in differentiating 
them with certitude from smallblood vessels and tissue clefts. Histochemical methods 


.to differentiate lymphatic vessels from other structures are not known. 

Reconstructions from serial histological sections (Staubesand et al., 1953, 
; ’ Comparini et al., 1965, Boussauw et al., publication nr. (85), 1970) are subject 
- to the same difficulties and have moreover the disadvantage of being a time consu¬ 
ming procedure. 

Electronmicroscopy Is also limited because only very small areas can be 
investigated. 

Freeze-etching electron microscopy will also be applied. This technique is 
different from traditional electron microscopy because it avoids some chemical 
interactions in the tissues, exposes tissue structures in relief and allows the 
observation of with 
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this technique, having already done extensive studies on the lung parenchyma 
(^auweryns et al*, publication nr. (93), 1971, (97), 1970, (100), 1971, (128), 
submitted). In studying the lymphatics, it still poses one major problem as 
basal membranes are not visible on freeze-etch electron micrographs (hence hin¬ 
dering the differentiation from lymphatic capillaries with other small vessels 
or even tissue clefts). 

Scanning electron microscopy will also be executed. It will certainly 
add important information and new, original and unique data to our field of stu^ 
dy ; indeed it allows the investigation of relatively large samples (as compared 
to transmission electron microscopy) both at low and higher magnification and 
with great focal depth. Moreover the peculiar tridimensional "geometrical 1 ” struc¬ 
ture of the lung seems to be ideally adapted for SEM investigation. 

From the limitations and inherent risks of each of these methods, we feel 
that only a multidisciplinary investigation by applying various methods of in¬ 
vestigation can result in a clear, synthetic and true picture of the pulmonary 
lymphatic system, as already stands out from our earlier work (Lauweryns et al., 
publication nr. (26), 1962, (31)', 1963, (34), 1964, (36), 1964, (37), 1965, (38), 
1965, (39), 1965, (46), 1966, (56), 1968, (57), 1968, (60), 1968, (69), 1970,, 

(70), 1968, (74), 1968, (76), 1968, (80), 1969, (84), 1969, (85), 1969, (86), 1970, 

(88), 1970, (89), 1971, (96), 1971, (104), 1970, (106), 1970, (108)., 1971, (111), 

1971, 015)i, 1971, (1 17) , 1972, (121) , 1972, (124) & (125) in press). 


2.2. Experimental study of the various morphological factors (especially 
the lymphatics) involved in fluid transport and clearance of particulate matter 


Following the pathway(s) which free particles have to follow to reach the 
lymphatic capillary lumen from the alveolar lumen, the following factors have to 
be considered ; - alveolar macrophages, - alveolar epithelium, - basal membrane(s), 
alveolar interstitium with blood capillaries, - lymphatic endothelium. 


2.2.a. The alveolar macrophages, whose origin is seriously controversed 
(Bertalauffy and Leblond ; 1953, Karrer, i960^ Bowden et all., 1968, Pinkett et al.,, 
1966) do represent an important factor in alveolar clearance (Karrex, 1958, Poll- 
card et al,, 1959, Faulkner and Esterly, 1969, Sanders and Adee, 1970). They are 
sometimes aided in their task by leucocytes which may be present in the alveolar 
lumen as free cells (Gross and Westrick, 1954, Gieseking, 1958, Karrer, I960, 

Suzuki and Ghurg, 1969, Faulkner and! Esterly, 1969). After resorption, of foreign 
material the macrophages may (Cole, 1944, Vorwald, 1950, Karrer, 1960, Davies, 

1963) or may not (Gross and Hatch, 1962, Hatch and Gross;, 1964, Casarett and 
Milley, 1964) migrate to the interstitium and further on to the lymphatics;. 




These different aspects should be investigated. 
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2.2. b. The phagocytotic properties of the alveolar epithelium, - 
As clearly demonstrated in table 1, extreme contradictions exist in the litera¬ 
ture concerning the phagocytotic properties of the alveolar epithelium ; this 
problem is not oniy important as such, but also because it remains related to 

the cellular origin of the surfactant (Macklin, 1954, Kikkawa et al., 1965, . 

Niden, 1967, Kuhn, 1968, Azzopardi and Thurlbeck, 1969, Dermer, 1970 a). 

2.2. c. The permeability of the basal membrane(s) which are not observed 
on freeze-etching electron micrographs (Lauweryns et al, publication nr. (93), 

1971, (97), 1971, (100), 1971, (128) submitted ; Friederici, 1968), also remains ^ 
an open question (Schneeberger-Keeley and Karnovsky, 1968). * - ^ i 

Precise studies with high resolution electron microscopy on the fate 
and migration of particles through the interstitium and their interaction with the 
connective tissue cells have also not been executed. 

2.2. d. The way(s) by which particles enter the lymphatic lumen is 
mainly speculative (Heppleston, 1963). An intercellular transport via typical 
open junctions is usually accepted (Lauweryns et al., publication nr. (73), 1969), 
still a transcellular transport may occur as well (Casley—SMith, 1965 ; Leak and 
Burke, 1968). 

It is also unsettled if the lymphatic endothelial lining cells are 
capable of storing, digesting or transporting particles ? 

The same question may be asked concerning the blood capillaries. 

Though both vessel systems (blood- and lymph vessels) probably 
play a role in alveolar clearance, their relative importance remains unsettled 
(Meyer et al., 1969, Dermer, 1970 b, Leak, 1970,1971). 


Rationale : Though using in general terms the same spectrum of 
techniques, as mentioned under 2.1., this investigation will be mainly electron 
microscopical. 

2.3. The lung lymphatics in various diseases 


Being thoroughly acquainted with the lymphatics in the normal adult 
and' infant lung and having approached them already in two diseases (i.e. Hyaline 
Membrane Disease of the human newborn (Lauweryns et al., publication nr. (38), 
1965, (39), 1965, (56), 1968, (76), s 1968, (80), 1969, (88), 1970) and drowning 
(Lauweryns, publication nr. (92), 1970), we propose to investigate them in 
various diseases (chronic and progressive respiratory insufficiency as in chro- 


nic bronchitis or emphysema, shock lungs (cardiogenic and neurogenic), uremia,, 
drowning, hyaline membrane disease, lungs of other neonatal deaths), especially 
when these are accompanied with edema formation. 
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As practically nothing is known about this subject, it will remain a deli¬ 
cate task and constitute quite an endeavour ; it is however obvious that we are 
ideally prepared to investigate this challenging problem, being thoroughly acquain¬ 
ted: with the normal anatomy of the lymphatics and being trained as a pathologist. 

< Rationale : Gross (including lymphatic injections) and routine microscopic 
studies (including morphometric pilot studies) of the lungs will be first executed. 
Depending on the obtained results further investigations (transmission electron 
microscopical, scanning electron microscopical, freeze-etching) will foe furthermore 
undertaken. 

B. METHODS OF PROCEDURE ' 

(1) Species to be investigated 

1.1. As regards the normal morphology of the pulmonary lymphatic system: : 

- rabbit (newborn and adult). 

- human infant and adult lungs. 

We are thoroughly acquainted with rabbit and human lungs,, as we are 
studying them since 1958 (cfr. curriculum vitae). 

1.2.. As regards the experimental study : 

- newborn rabbits. - 

We are indeed not only thoroughly acquainted with their lungs, hut 
have already undertaken these experiments since one year with satisfactory results. 


1.3. As regards the lung lymphatics in various diseases : # _ 

Their will be no problem of collecting lungs as we have currently about 
120 infant and 350 adult postmortems yearly. 

As regards electron microscopy, we have no problem to be immediately 
alerted and do the fixations as soon as possible ; we are indeed immediately infor¬ 
med by the "Newborn premature center", the "High care unit" and the "Clinic for 
chronic lung; diseases". The ef ficiency of this delicate cooperation has been 
demonstrated in our earlier electron microscopical studies of "Hyaline Membrane 
Disease" and human "Lung Lymphatics" in normal lungs (cfr. publications - curri 
culum vitae). 

It is clear from the above that we will have no problems to harvest 
the lungs needed for our investigation. . • ■; 


(2) Techniques to be applied to : 

2.1. Normal_morghology of_the_pulmonary_lymghatic_system : 



The techniques to foe applied are all familiar to us (enzyme digestion 
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-^.' y ;. r high power electron microscopy (problems 2.1. a ; 2.1.b ; 2. l.e ; 2. l.f). 

” high power electron microscopy and enzyme digestion (problems 2.1.a ; 

^ / 2.1.b ; 2.l.e ; 2.l.f). 

■ , - freeze-etching electron microscopy (problems 2.1.d ; 2. l.e). 

'-v - ■ - •■■■ ••• •• ' ' ■ 

y. - scanning electron microscopy (problems 2.1.d ; 2. l.e). 

V - electron microscopy (problems 2.1 .b ; 2.l.e). 

As regards the innervation of the pulmonary lymphatics^will. be studied 
by the classical histological techniques of silver impregnation (Bodian'-Van Campen- 
hout), by histoehemical studies on cholinesterases (method of Koelle, modified by 
Gerebtzoff (1959) and by freeze-drying-fluorescent studies on catecholamines 
(method of Falck, 1962, 1965). We are thoroughly acquainted with these techniques 
(cfr. Lauweryns et al., publication nr. (59), 1967, (64), 1969, (84), 1969, (106), 

‘ 1970, (117), 1972). 

• For a distinction of cholinergic and adrenergic nerve endings, we will 
ap^ly the methods of Richardson (1966), De Robertis and Pellegrino, Wood 1 and Bar- 
nett, (1964) 1 . Here also high resolution electron microscopy is best applied. 


2.2. Experimental_study 


- This will be the continuation of our study, started about one year 

ago. Under slight anesthesia, a tracer (0,05 cc) will be intratracheally instillatedl. 
Instillation causes indeed much less tissue disturbance or damage than injection. The 
; amount of tracer introduced in the lungs by this procedure is also constant ; this 
is not true in cases of intranasall instillation. 

— The animals are killed at various intervals after the instillation 
(from 15 min. to 24 days) and a careful electron microscopical investigation of 
; both lungs carried' out. 

- Morphometric studies will be carried out to estimate the removal of 
the tracer and its fine localization in the lung. 

"y' ' r As tracer we will first use a colloidal solution of ferritin (0 100 a 

. 110 A, MW 465000, 2 X cristalline, cadmium free, N.B.C., Cleveland) ; 

Indeed ferritin is not only a widely used and efficient tracer (biological protein, 

: electrondfense, non-toxic, Bruns and Palade, 1968) but has also never been used in 
an analogous study. 

- To check the probable influence of the physico-chemical properties of 
the tracer ferritin, we will next use a totally different tracer,, i.e. a carbon 
suspension (Cl 1/1431 a; Gunther Wagner, Hanover) whose composition has been des¬ 
cribed by Biozzi . et al., (1953). 

- Both series of results will be compared. 

- After these studies using ferritin and a carbon suspension, other 

tracers could be used, if necessary (i.e. horseradish peroxidase ; thorotrast ; 
colloidal cold • Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO_ 
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wVf" 2.3. The lung_lymphati.es in_various_diseases : 

As this constitutes an entirely new investigation with no reliable 
literature data available, we will apply the whole spectrum of morphological 
techniques which we have-used earlier to study the lymphatics in normal lungs. 
Indeed 1 and as explained in Rationale 2.1., each technique having its shortcomings, 
a combined and multidisciplinary approach is inevitable including various methods, 
which are familiar to us : - anatomical injection studies, — serial reconstructions, 
- radiography and microradiography, - histological techniques, -morphometrical 
techniques, - histochemical techniques, - transmission electron microscopy, - 
freeze-etching electron microscopy and scanning electron microscopy. 

The “pilot approach" will include detailed gross and microscopic 
studies,: combined with some injection studies and elementary morphometry. 






Source: hjtps://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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9. SEPARATE LIST OF PHYSICAL FACILITIES AVAILABLE 
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ADDENDUM 2 


• ", List of physical facilities available 


a): for histology : 


b) 1 for radiography : 


c ) 1 for histochemistry 


d) for morphometry : 


e) for electron microscopy : 


“all routine equipment : drying-stoves, rotary micro¬ 
tome Spencer, microtome for large sections Tetrander 
Jung, 3 binocular microscopes, 2 stereomicroscopes• 

- radiographical apparatus Balteau with image intern- 
sifier. 

- microradiographical apparatus Baltodyne, Balteau- 
General Electric. 

- cryostat Pearce. 

- freeze-drying apparatus Pearce.. 

- one microscope with lateral projection arm. 

- one Olivetti calculator. 

- one ultramicrotome Porter Blum MT-2. 

- one automatic ultramicrotome Rfeichert. ^ 

- one vacuum-coating apparatus Edwards. 

- dack room facilities. 

- one freeze-etching ultramicrotome Balzers. 

r 

- one electron microscope Zeiss Em 9 (resolution + 12 A) 

- one electron microscope Philips EM 300 (resolution 

+ 3 A). ! 
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10. ADDITIONAL REQUIREMENTS 


ADDENDUM 3. Item 10, ADDITIONAL REQUIREMENTS 




We have no scanning electron microscope available at our laboratory. 


but have been thoroughly introduced to this technique and discipline and carried 




out some preliminary work at the Faculty of Sciences and Engineering at the 
University of Ghent. However, the submitted research program in Scanning Electron 
Microscopy far exceeds the "occasional" possibilities we have to work in Ghent, 
which is furthermore situated at a distance of about 100 miles from Leuven (hence 
hindering considerably the efficiency of our work). 


Moreover we cannot carry out an ideal preparation of our tissues at 
Ghent as we are not allowed there to execute a "critical point drying" of the 
lung tissues (which is however best and necessary for Scanning Electron Microscopy), 
but only "air drying" which badly cracks the lung tissues, causes many artefacts 
and 1 produces very often poor results. To investigate the ultrastructure of the 
delicate lung lymphatics and obtain reliable results, it is absolutely necessary 
to have a Scanning Electron Microscope continuously available at the laboratory 
to study the specimens without artificially induced artefacts. 

Hence we have contacted the Philips Company who has offered us the 
"Philips PSEM - 500 Quantitative High Performance Scanning Microscope ",, cost 
price (tax included) : t 106,296. They have allowed us to pay the instrument 
in three yearly payments without rent on the due sums in the meantime. 

f We have then contacted our local university, which will consider to 

intervene for 50% in the cost price, if CTR first approves our research propo¬ 
sal. 

Hence the payments will be as follows : 
i.e. : - first year : one third : t 35.432 : - CTR : $ 17j716 (one sixth) 

- University of Leuven : $ 17^ 716 (one 

sixth) 

- second year : one third : $ 35.432 : - CTR : % 17,716 

- University of Leuven : $ 17j716' 

- third year : one third : $ 35.432 : - CTR : $ 17,716 

- University of Leuven : % 17^716 

The price includes the installation in our laboratory. We have given 
the preference to the Philips instrument because we have already a Philips trans¬ 
mission electron' microscope and hence know the excellent local maintenance ser¬ 
vice of this company in Belgium. Moreover the main factory is in Holland, hence very 
close to our laboratory, if a problem should arise. The same cannot be said in our 
particular case for other companies, which - as far as scanning electron micros¬ 
copy is concerned - only have a local sale representation but no real technical 

service availa ^gt, rce: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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To: 


The committee comprising Drs. Cattell, Gardner and Loosli 





" Subject: Joseph Mendicino, Fh.D., University of Georgia, Athens,. Ga. 

New application No. 903 ■ 

Role of Nicotine, 3 f > 5'-Cyclic AMP and Related . ' ' A 
- ,v / / / Enzyme Systems in Pulmonary Function and Disease" ' V: 


; ;5,v> 


History 

V Recently the applicant telephoned at the behest of CTR 

grantee James Travis in the same university and department. In 

- . view of the January 31 closing date. Dr. Mendicino elected to submit 

a full application, rather than follovdng the preferred route of a 
vK. preliminary informal inquiry. 

- 1 " : The request is for $31>230, plus two additional years. 

Documents Submitted ■ ' • 


;; 




■ ' Attached is the application dated January 30, 1973 (17 

pages). 

( . .. (Reprints or galley proofs of recent papers cited in the 

if-fe: application were provided; copies will be made and forwarded if you 

- ; : ; wish.)' 

yV0yj: '* '■'•5 . . • •• 1 - , ... - 

: ' Comment 

- —- ' • • • 

' We are obtaining an evaluation from CTR grantee Wayne L. 

Ryan who is investigating the same enzyme system. 
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'TO: 

:y. . , 


Dr. Frederic W. Nordsiek 


• : " y ' jA:': • V* .'• r it 


• ’ FROM: Dr. Wayne L* Ryan 
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J DATE: February 5, 1973 










SUBJECT 1 : Mendicino Grant Application 







The hypothesis of this application is not clear and 




wmm 

- - j-V:* ii 


the introduction consists of a series of statements which are 


•" 'V^;- 




not tied together. For example, the last paragraph on page 8 


doesn't seem to have any relation to the problem. 


The documentation in the introduction, specific aims, and 


methods is very poor. Several hundred papers have been written 
on catecholamine activation of adenylate cyclase, and he doesn't 


j**- ■* ' »v-~ 




reference them so as to indicate familiarity. 




The first step in the experimental plan is to measure the 


levels of cyclic AMP in lung and brain of animals treated with 


nicotine. 


The methods section indicates that he plans to use his method 


(which has not been published and is not adequately described in 


the proposal) for assaying cyclic AMP. 


V ' -v .• 
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Aside from the lack of verification of his method, there is 


little reason for using it. Only a few milligrams of tissue are 


required for the radioimmunoassay. The samples should be purified: 


before assaying and phosphodiesterase controls used to authenticate 


that the material measured is cyclic AMP. 


The second step in the experimental plan is to measure adenylate ' CO ./AA&t 
’cyclase and' phosphodiesterase after administration of nicotine. 
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The adenylate cyclase method he describes is not his method, .t: 
but a modification of the method of Krishna and should be referenced. 
The PDE method is that of Thompson and Appleman. The adenylate /J .,..' 
cyclase measurement is extremely difficult, and there is no 
Indication that he has actually used it. ' 

If nicotine elevates the level of catecholamines in blood, he 
can' be assured of higher cyclic AMP levels in the tissues. An 
interesting question is whether nicotine can act directly on 
adenylate cyclase. That is, is there an adenylate receptor in 
cells that is responsive to nicotine? This experiment could be 
conducted in vitro using cell homogenates and would answer the 
most important question that he asks. 

In general, the proposal is poorly written, but the most i v 
disturbing part of it is the use of his own methods which have 
not been reported. Examination of his curriculum vitae would 
suggest that the problems I have pointed out are due to lack of ' 


;Vf • *V ■ :• 
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experience and knowledge of the area. 




WLR/mm' 




Sou rce:_hitps ://www. i ridust. 


1003538606 




CHRONIC PUIiiQNARY DISEASES 


U+ ‘ •'\,X ■ . V 

\ \ Vv'Vtg*;... . 

> ‘ :/***>. ‘i. r ; ‘ 

^v!^ 1 'ty& <*:•%/. •- 
.vV~- ; ;-=vv .. 

^^Vf>-7AfT a '' • --' 

>Jy»Vf:fe£* v C ' Coma . 
oTik* ■» - Dr- Cat tell 

Dr. Gardner 

* AS Loosli 

mm k—.mm 

v^* : ( F£3 11973 

*7: ! 

.i 1 '" «.' J 

•'-* ‘ : ** '-* - 

?i**r ^.1 .\V 


67 V * Jo 3 


Thk Council For Tobacco Research-U.S.A*. Inc. 


HO EAST30tm STREET 
NEW TORE N. Y. 10022 
<2i2) -lai-asM 


Applicotion for Reseomh Gronf. 

(Ui« extra poge* os needed) 

'— »i U 

1. Principal Inveitlgotor (give title and degrees): 

Joseph Mendicino, Ph.D., Associate Professor 
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2. Institution & address. 

Department of Biochemistry 
University of Georgia 

Athens, Georgia* 30602 Phone: 404-542-1334 

3. Departfnent(s) where research will be done or collaboration provided: 

Department of Biochemistry 

University of Georgia 
Athens, Georgia* 30602 

4: Short title of study- 

Ihe Rolte of Nicotine, 3 f » S’-Cyclic AMP and 1 Related Enzyme Systems in 
Pulmonary Function and Disease 


5. Proposed storting dbt*: June 1, 1973 

6. Estimoled lime to complete: 3 years 

7. Brief description of specific reseorcH oimi: 

The principal aim-of the proposed study will be to invtstigate the characteristics 
of the enzyme systems in lbng and brain which synthesize cyclic adfenosme 3*, 5 r - 
■ monophosphate (cyclic 3 1 , 5* AMP) in response to nicotine and its metabolites, 
and to examine the effects of nicotine and cyclic 3',5* AMP on the multienzyme 
systems which are, in turn, influenced by these compotnds. The specific objectives 
will be (1) to study the mechanism of action of nicotine on the synthesis of 
cyclic 3 , ,5* AMP and related enzyme systems in lung anf brain,(2) to determine 
the levels of cyclic 3 T ,S*' AMP in control and nicotine treated tissues "in vivo" and' 
in isolated tissues and slices, (3)t to determine the activities of adenylcycllase 
and cyclic 3', S'-AMP phosphodiesterase in control tissues and in tissues treated 
with nicotine, (4) to examine the effects of nicotine, its metabolites and analogues 
on hormone responsiveness of control and' treated cells derived from lung and brain 
tissues. 
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- 8. Brief statement of working hypothesis! 


See attached 
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10. Space andifacilities available (when elsewhere than item 2 indicates, state location): “ * - 

V The research will be carried out in the Department of Biochemistry at the 
University of Georgia. The laboratory is completely equipped with instruments 
necessary for the studies described in this proposal. Equipment which is available 
. and will be used' during this investigation include: - 

•-V " : # 

- ' Sorvall refrigerated 1 preparative centrifuges (5), Spinco preparative ultra- 
r.';centrifuges (4), Spinco Model E analytical ultracentrifuge, Zeiss PMQ spectro- 

V-photometer, walk-in cold rooms and 30 and 37 incubators adaptable to higher and! 

* ~ * ' ‘ - ' •****$»/>' 


lower temperatures, Beckman amino acid analyzer. Model 120C (2), paper electrophoresis^Wi' 
facilities, beckman pH meters, fraction collectors, waring blendors, homogenizers, 

■T j- facilities for housing of experimental tissues and'laboratory animals with well equipped 
- surgical room, tissue culture facilities and equipments* Isotope counting and scanning 
equipment, including two Packard scintillation' counters, Gilford spectrophotometer, 

Vmodel 2000 (2), Gilford spectrophotometer raodbl 240, Beckman DU and DBG, Cary 
.^jg^^spectrophotoi&etersj. model 14 and 15, ultrasonic cell disrupter, lyophilizers and 

evaporators and the usual equipment for chromatography and other ordinary laboratory 
procedures. The University has also a general electron microscopy facility having * - % 
-T' both scanning and transmission microscopes. The procurement of the necessary tissues 

Can easil > r arranged. The department has facilities for keeping small laboratory > 

\\ rr animals. The principal investigator has a good’working arrangement with local packing ‘ ' 

■f ?V houses, so that large amounts of fresh lung tissue can be obtained from larger animals. 
Human lung tissue may be obtained at lobectomy from several local hospitals. - 

- - . . . * . 

*. -•* . ‘ - - “ * * • 

*S~ * 11* Additional facilities required: 
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Brief Statement of Working Hypothesis - The exact mechanism by which 
nicotine exerts its effects on various mammalian tissues is not yet well 
understood. It is not certain whether it directly increases or decreases 
the rate of formation of intracellular cyclic S^JP'-AMP under different 
physiological conditions and thereby controls the rate of specific meta¬ 
bolic processes, or whether the possible secondary effects of nicotine in 
increasing the levels of norepinephrine, serotonin or dopamine in brain • 1 

tissues for instance, indirectly stimulates or inhibits the synthesis or t:*' 
breakdown of cyclic 3*,5* AMP. Two tissues will be used in preliminary ;r y 
studies , lung tissue,, which along with kidney and liver, metabolizes - V 

nicotine, and brain tissue which does not degrade this compound. To examine ** 
the role of nicotine we propose to utilize a• technique for the direct measure¬ 
ment of cyclic S’jS’-AMP levels in slices and various tissues preparations 
of lung and brain. The possible influence of nicotine on the activities of 
adenylcyclase and cyclic 3 *AMP phosphodiesterase in these preparations 
will be examined. The cyclic 3 f ,5 f AMP dependent protein kinases of lung 
and brain will be isolated and their function in the regulation of specific 
glycolytic enzymes which change quickly in response to increased 1 levels of 
nicotine will be evaluated. The working hypothesis of the proposed study 
is based on the idea that in order to understand the primary effects of 
nicotine it is necessary to study the properties, interactions and regulation 
of the enzyme systems which are influenced by the presence of nicotine. ** 
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9. Detail's of Experimental Design and Procedures. 


1.. Background 


* 
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The physiological disposition of G -labeled nicotine, studied by 
autoradiographical techniques, showed that nicotine was rapidly distributed 
throughout the tissues and body fluids. Present evidence indicates that 
..nicotine and/or its metabolites are concentrated m target organs such as 
the brain, adrenal medulla, lungs, liver and the superior cervical ganglion (1) 
High concentrations of nicotine accumulate very rapidly in the brain of the 
guinea pigs after the administration of Cl4_labeled nicotine (2). Also after , 
intratracheal administration of Cl4_ nicotine, a large amount of radioactivity 
appears in the lungs (1). 

Several studies have been done on the pharmacology of nicotine and smoking 
as well as the release of catecholamines through the action of nicotine. 

Silvette et_ al_ (3) have shown' that the dosage of nicotine derived^ from smoking 
was sufficient to cause a release of epinephrine from the adrenal medulla. 
Westfall and Watts (4) also studied the effects of cigarette smoking on 
epinephrine secretion in the dog and came to the same conclusion. Several 
studies (5) have also shown the increase in brain epinephrine following nicotine 
administration. A great deal of significance was placed on the fact that 
inhalation of cigarette smoke produced an increase in epinephrine levels of * . . 
peripheral arterial blood since this is the blood which reaches all tissues (6). 
Epinephrine and 1 total catecholamine output progressively increase above control 
levels during periods of heavy smoking and these levels return to normal soon 
after smoking is stopped (7,8). Several possibilities for the mechanism of 
amine release by nicotine have been discussed (9) . The release could be 
produced by inhibition of an active storage process or by enhancement of the 
permeability of the cell membrane making it permeable to* various amines in 
both directions. It has been suggested in several studies (10,11) that 
smoking in man and nicotine administration in dogs is followed by increased 
plasma concentrations of free fatty acids. Isotopic studies (12) have shown 
that the rise is due to an augmented influx of free fatty acids into the 
circulation. It has been suggested that the increased sympathetic and 
catecholamine activity associated with the presence of nicotine have a basic 
role in the free fatty acid response (8,13). 

The effect of smoking and- nicotine on blood glucose levels was also 
examined. The results of some studies indicate that nicotine causes a 
significant increase in blood* glucose levels (14,15). The hyperglycemic 
effect of nicotine and smoking was attributed to an increased epinephrine 
secretion (16). However, several other studies have shown no significant 
differences in the blood glucose levels of smokers and non-smokers (17). 

The molecular action of nicotine and the exact mechanism by which nicotine 
may affect these biochemical processes is still obscure and clearly needs 2 
further study at the molecular level. Several of these processes such as thegj 
increased catabolism of carbohydrate as well as the increased lipolysis and 
release of fatty acids are also jelicited by administration of Z' 9 S' cyclic _ 

AMP, Cyclic AMP is also thought to be involved in the release of hormones 0® 
such as insulin, thyroxine, prostaglanidims and anterior pituitary hormones. ^ 
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It is therefore possible that nicotine acts directly or indirectly on 
specific enzyme systems leading to an increased or decreased production 
of 3 1 ,5 f cyclic AMP. Cyclic AMP, in turn, might then activates cyclic 
. AMP-dependent protein kinases that in turn stimulate glycogenalysis and 
. thereby raise blood sugar levels. These effectors may also activate a 
triglyceride lipase at the same time causing increased mobilization of 

* free fatty acids. Increased cyclic AMP levels may also promote the . 

- release of epinephrine and histamine in the lungs. An epinephrine- : 1 1 

sensitive adenyl cyclase has been identified in the subcellular fractions ) 
of the lungs (17) and phosphodiesterase is also present (18). Recently 
Cyclic AMP has been' found to be associated with bronchial asthma (19) and 
; caffeine and epinephrine have been found to act synergistically on in- ^ . - 
creasing cyclic AMP levels in rat lung slices (19). The action of nicotine 
’ might be due to a direct effect on the enzyme systems responsible for .. N 

Cyclic AMP homeostasis in the cell leading to an increased or decreased 
production of S'^'-Cyclic AMP, or to an indirect effect through the release 

* of epinephrine. The principal objectives of this study are to determine the 
site and the molecular action of nicotine by studying the effects of nicotine 
on the levels of 3*,5'-Cyclic AMP as well as on the activities of the enzyme 
systems responsible for the synthesis and degradation of Cyclic AMP in lungs 
and brain*. An attempt will be made to correlate the relationship between 

*, the levels of 3 ? ,5'-Cyclic AMP and the activity of the enzymes associated 

with carbohydrate and lipid catabolism in these tissues. * : : 

' 7 : The coordinated function in living systems requires that the cell maintain 






. • 




_ •* * *<> 
«»c 




. homeostasis under varying physiological conditions. These mechanisms must 
in turn depend on the ability of multienzyme systems to increase or decrease 
the rates of metabolic processes. An understanding of the factors which 
influence and regulate these enzyme systems is necessary in order to under¬ 
stand the ability of the tissue or organism' to maintain this constantly 
changing dynamic equilibrium. Nicotine and hormonal factors may exert their 
regulatory effects by simultaneously stimulating and inactivating specific 
enzyme reactions involved' in the breakdown or synthesis of glucose and glycogen 
_ and fat. The ability of various protein kinases and protein phosphatases to_ 
alter the activity of key rate limiting enzymes such as fructose 1,6- ' # 

diphosphatase, glycogen synthetase, phosphofructokinase and phosphorylase will 
be evaluated. The influence of nicotine on the regulatory enzymes will be 
being examined to determine which enzyme-enzyme interactions are involved 
in*the regulation of these metabolic pathways. 



* This system in liver and kidney is capable of responding to stimuli which 
evoke a response to satisfy extracellular energy requirements and' cause stored 
glycogen or hexose derived from the breakdown of protein to be released as free 
glucose into the circulatory system. Likewise, the same system must satisfy 
numerous intracellular energy requirements by degrading glycogen or glucose to 
pyruvate. Factors which cause a specific biosynthetic process to occur in the 
cell must also simultaneously stimulate the catabolism of carbohydrate or fat 


by just enough to satisfy this extra energy requirement. One multienzyme system J 
which often* supplies this additional energy requirement is the glycolytic system.*' * 

_ The basic question which we will be concerned with in the present studies is how 
- do numerous hormones and nicotine regulate the rate of these multienzyme systems 

in lung and brain tissue. How is the rate of formation of high energy intermediates7: 
by a relatively few catabolic systems coordinated with the rates o£ % the many 

' ' ■" '■ • ' ’ ’ '• ;7 ; ' ; .lM35386l4 r 1^P 
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synthetic systems which utilize energy in the cell* ' 


Two S'.S* cyclic AMP-dependent and independent protein kinases have been 
isolated from kidney extracts in order to study the regulation of glycogen 
synthetase and phosphorylase in kidney and mammary gland. These two kinases 
were purified from the soluble and the subcellular membrane fractions of 
swine kidney, and mammary gland. The soluble kinase is dependent on 3',5’ 
cyclic AMP for activity. Under the conditions employed, the Ka value for cyclic 
AMP for glycogen synthease I kinase activity was in the range of 60-70 nM. 

The activation was quite specific for cyclic AMP. 
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As a working, hypothesis in our present studies we assumed that harmones . 
or other agents such as nicotine direct biological processes causing a general 
increase in catabolic metabolism via 3 f ,5 r cyclic AMP in order to satisfy the 
energy requirements of the specific synthetic processes which they stimulated. 

The graded response of both catabolism of fat and carbohydrate and* the synthetic . 
process to the concentration of hormone has been well documented. It was 
first thought that their specific effects were mediated through this compound 
and in some cases this mechanism may apply. As a first approximation we have 
proposed that physiological changes and other agents which initiate changes , . 

in a tissue during cell division, development and other activities have two 
effects. They trigger a specific signal by means of binding to a* specific 
carrier proteins and phosphorylation of histones turn on a particular synthetic 
process. They also somewhat non-specifically stimulate adenyl cyclase and v " 

increase the rate of formation of 3 r ,5 f Cyclic AMP which turns on energy yield¬ 
ing processes such as the catabolic systems for fat and carbohydrate. 


It should be noted that the 3 , ,5 t cyclic AMP dependent protein kinases 
which we have isolated from kidney phosphorylate glyangen synthetase, phosphory¬ 
lase kinase as well as histones and casein. Our present interest in the 
regulation of glycogen- synthetase and phosphorylase 3m lung and brain arose 
from the observation that the regulatory proteins alsir phosphorylate several 
different enzymes isolated from these tissues when nicotine is administered. 
Because of these observations we would* like to under ttake a study to examine 
the enzyme systems in lung and* brain which are influerced by increased levels 
of 3 r ,5 1 cyclic AMP. . 


SPECIFIC AIMS 


The principal aims- of this study will be (1) to determine the levels of 
3*,5* cyclic AMP in lung and brain of animals treated with nicotine and to 
compare these with control animals. (2) To determine- the activities of 
adenyl cyclase and phosphodiesterase after the administration of nicotine in 
these tissues C3) to isolate and compare the properties and activities of 
Cyclic AMP dependent protein kinases from the tissues of nicotine treated 
and control animals. To examine the ability of these "regulatory enzymes " 
to control the activity of glycolysis, and lipolysis b>y influencing the 
activity of lipases, phosphorylase, glycogen synthetase and phosphofructo- 
kinase in brain' and liver. * (4) Tb determine the behrvior and responsiveness 
of these enzyme systems to hormones in the tissues of these animals previously 
treated with nicotine 
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3* METHODS OF PROCEDURE 


Different doses of nicotine ranging from 0.5-1.0 mg/kg of nicotine 
dissolved^ in saline will be injected intrapcritoneally in rats, or doses 
ranging from 10-100 ug/kg intravenously, and the animals, together with 
controls receiving saline, will.be sacrificed at various intervals after the 
administration of nicotine. In case of chronic studies, nicotine at doses 
ranging from 0.25-1.0 mg/kg will be given subcutaneously 4 times daily for 
at least 2-3 weeks and then the animals sacrificed. Tissues such as the 'J ': 
heart, brain and lungs will be rapidly removed and homogenized in 0.25 M 
sucrose - 0.05 Tris - 0.001 M EDTA. Activities of adenyl cylase, phospho- 
diestrase and protein kinases as well as the levels of 3*,5* cyclic AMP _ j- 
in. the nicotine-treated animals and controls will be determined by the methods 
previously developed in this laboratory. t . .. .. _- 


■ ^f?y 





Sensitive enzymatic procedures based on the stimulation of glycogen 
synthetase kinase activity by 3*,5* cyclic AMP have been used to assay the V . 

concentration of this compound in tissue extracts. Work in this laboratory 
has shown that a highly purified protein kinase isolated from kidney is 
dependent on 3 r ,5 f cyclic AMP for activity at the level of 10- 8 M. This assay . 

procedure measures the decrease in kidney glycogen synthetase activity or the 
transfer of 32 P from (X 32 P) ATP to glycogen synthetase. NaF and theophylline 
aid in the inhibition of enzymes which degrade the cyclic nucleotide. Controls 
in which small amounts of 3' 1 ,5* cyclic AMP were added to the buffer used to “ 
pxepare the extract showed that none of the nucleotide was lost between' the time 
the tissue was extracted and before it was assayed. Other controls were run in 
order to ensure that the concentration of the cyclic nucleotide present in the 
extracts accurately reflected the amount which was present in the tissue. 

Labeled 3 ,, ,5 1 cyclic AMP was added to the homogenizing medium and the nucleotide 
was reisolated by paper chromatography. The concentration of 3 T ,5 f cyclic AMP 
was then determined by isotope dilution and compared with the radioimmunoassay 
procedure. The assay procedure developed here has several advantages over existing 
methods for the measurement of cyclic AMP. The assay can measure levels of 
cyclic AMP in crude tissue extracts and’ as low as 10“13 moles of cyclic AMP/ ~ 

The method is also specific for cyclic AMP. ’ , • 

Adenylcyclase activity will be determined by incubating the crude extract 
or fresh'membranes at 37° in a reaction mixture containing 40nM Tris~HCl (pH 8,0) 

5mM MgCl 2 , 1 niM cyclic AMP, 8mM phosphoenlpyruvate, 10 ug pyruvate kinase, 1 mM 
ATP and 0.2 microcuries of ^H-ATP H-ATP (purified on a Dowex column AG50W-X8);. 

At the end of the incubation time, 5 mM cyclic AMP will be added, and the tubes 
were boiled for 3 minutes. The solution is then passed through a Dowex 50-H+ 
column (3 x 65 mm). 

The fraction containing cyclic AMP was collected and 0.2 ml ZnS 04 (0.2M) 
and 0.1 ml of saturated Ba(0H>2 were added. The pH was then adjusted to 7.0 
and the supernatant liquid obtained after centrifugation was added to a : 

scintillation fluid and counted. 

. * ,,,* : ‘ 

- Cyclic-AMP-Phosphodiesterase activity will be determined by an assay that 
is based on the following reactions. ' ; V " v ; 


‘ *>' *''3 V^ 



.... _ 10035386in^g 
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*H-cyclic AMP 


phosphodiesterase 


H-5-AMP 


snake 


venom 


H^adenosine 


+Pi 




The entire reaction could be carried out in a plastic liquid scintillation vial. 
During a 10 min incubation at 37°, the substrate is converted to labeled 3 H-5 f 
AMP by the phosphodiesterase preparation and an excess of snake venom' nucleoti¬ 
dase catalyses the conversion of %-AMP to tritriated adenosine. The reaction' 
is stopped by the addition of an anion exchange resin that absorbs any unrelated 
substrate and consequently quenches its radioactivity. The reaction product 
3 h adenosine is not bound by the resin, thus allowing its radioactivity to 
be determined: after the addition of the scintillation fluid'. 
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Perfusion experiments will be carried out with lung and brain "in situ^' 
by circulating or recirculating medium containing nicotine in the animals. 
The tissues will be rapidly removed' at the end of perfusion and homogenized, 
activities of adenyl cyclease, phosphodiesterase, protein kinase as well as 
the levels of 3 1 , 5' cyclic AMP will be determined. 


The 


"sv 







The effect of nicotine and several of its derivatives on the activity of 
.specific glycolytic and lypolytic enzymes will be examined* by adding them to 
a perfursate at a final concentration of 0.01 mM. Upon completion of the 
perfusion the lung and brain will be rapidly homogenize and the activity of 
various glycolytic enzymes, such as phosphorylase, glycogen synthetase * _ 
phosphofructokinase and pyruvic kinase, will be assayed. The results will be 
compared with those obtained in control experiments. Some of these enzymes 
as well as the cyclic 3*,5' AMP dependent protein kinases and phosphoprotein 
phosphatases will be isolated from lung and brain. The effect of nicotine 
on these isolated enzyme systems will be examined and the results will be 
compared with data obtained from*"in vivo" experiments. 



~ - 4. SIGNIFICANCE OF RESEARCH 



The experiments to be carried* out in the course of this study will attempt 
to establish a more specific mechanism for the mode of action of nicotine 
and' to more clearly define its effects on various mammalian tissues. These 
studies will also determine the nature of the interaction between 3’,5* Cyclic 
AMP and nicotine. An understanding of the mechanism of action of nicotine 
either directly or through 3 1 ,5* cyclic AMP may he Ip ■ tar explain some of the 
effects which are observed in lung and brain tissues v&en this compound is 
present. 
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2. Institution & 
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3. Short Title of Project: Accountant 

Molecular parameters of lobular regeneration and function 
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- i ;r ?' 4. Proposed Starting Date: April 1 19 73 

• 5..Anticipated Duration ofithis Specific Study: Three years 

*>: • 

f Brief Descripton of Objectives or Specific Aims: in order to learn how chronic cellular injury in 
Bronchioles leads to abnormal centrilobular repair, a novel quantitative model 
of irreversible lung injury will be evaluated through the correlation of molec¬ 
ular dissection with lung physiology, clinical and anatomical pathology, and 
roentgenography. Smoke is delivered by a Walton smoking machine.: 

1_. The long-range goal: to develop predictive models of lung function after a 
specific irreversible injury to the small bronchioles. 

2_+ The intermediate goal: to describe cellular alterations in the lung lobule 
that, after irreversible injury, lead to functional changes in ventilation. 

;xs 3v The immediate goal: to describe selected processes of regeneration in the 
bronchiolar portion of the lung lobule after irreversible injury. 

~ The selected processes include the cytoplasmic syntheses of these proteins, 
thought to typify the following events;: glutamyl transpeptidase (cellular 
: - injury) ; 1 aspartic transcarbamylase (nuclear regeneration);2 constitutive 

ribosomal protein (cytoplasmic regeneration); 3 alkaline phosphatase isoenzyme 
(differentiated mucosal activity). 4 These moifies will be estimated! in lung 
homogenates, histochemical stains, andi peripheral blood. Lung function will 
be estimated primarily by a novel evaluation of pulmonary mixing. 5 Clearance 
function will be estimated with the same tantalum powder used for roentgeno- 
graphic study.6 After complete autopsies, lungs will be histologically evalu¬ 
ated by ordinal score technic 7 and goblet cell counts. 8 A special feature of 
the design' is the attempted isolation of bronchiolar neurosecretory granules^ 
by molecular dissection, and the correlation of results with lobular growth, 
function, and repair as measured above:. 


7; Givea Brief Stotementof your Working Hypothesis: Irreversible lobular injury is associated with 
measurable changes; in cellular and molecular differentiation of the lobule 
(Technological advances including automated enzyme analysis zonal ultra-* 
centrifugation,; advanced gas analysis systems, and multichannel physiological 
recording do permit a large-scale approach by an interdisciplinary team.) 
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Details of Experimental Design and Procedures: (Attach Separate Pages) 




This Is a raultidisciplinary design* in which the experimental! animal inhales 
test material (oxygen or cigarette smoke), is followed by lung function Btudies 
(nitrogen washout and minute ventilation) and also by serum enzyme study (alkaline 
phosphatase isoenzymes, glutamyl transpeptidase, aspartic transcarbamylase) and 
hemograms; blood gases are measured I in conjunction with the lung function studies. 
At autopsy; the lung tissue is itself studied for the molecular markers above, and 
as well for morphological variation which includes goblet cell counts and graded 
histology. 




The essence of the design is that the animal is followed in the manner of a human 
patient. Multiple clinical, anatomical,, radiological end biochemical variables 
are measured, and correlated with the progress of the lung disease. 




9. Physical Facilities Available (Where Other than Administering Organization Indicate Geographical Location) 

•- All physical facilities required are within Cardinal Clennon Memorial Hospital for 


Children, except for the electron microscopy which is carried out by collaboration 
with a commercial consultation service (Sperry Rand). 


10. Additional Requirements: 


The need' for one item on the budget, the cryostat microtome IEG #398 <? $3,050 
might be questioned at first glance; however, no such instrument is in our 
laboratory. Moreover, the surgical-autopsy facilities of Cardinal Glennon Hospital 
will be serving for a nearby 450 bed hospital while that hospital undergoes 
extensive remodeling. Unddr the circumstances, it would not be practical to 
add a research burden to the service load. 




Biographical sketches of all principal and professional personnel (append) 
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List of publications: (Five most recent os pertinent) (append) 
Asterisked In reference list. 
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13. Budget: (1st year) 


Xu -V.- , 
-* ' ^ : v 
$ ^ 


V' 'rS£:* 


' =?T' :W^' ; -;;':; / - 

* ! : ‘ 

V %*$&$?§£ 


i v; A. Salaries (Personnel by names) 

;^v ••-•• ' Professional —. • v; 

':■***’*’ Robert C. Rosan, M.D. 


% time 


10X 


Technical George Pounds, BS (Clinical biologist) 1007. 

——-, BS (Physiologist) 100X 

.'■>-, BS (Chemist) 100% 

Antoinette Cova, (Secretary) 25% 

• ——--, BS (X-ray technician) 10% 

Total Fringe on above . 


B. Consumable Supplies (list by categories) 

•W Guinea pig care and maintenance, 10c/d x 40 pigs x 365 d 

Miscellaneous Glassware .. ..... 

v Miscellaneous Chemicals.• ••••.••••• 

^u'^- Radionuclear supplies (for aspartyl transcarbamylase) • • 


SUB- TOTAL 


2,680. 

31,320; 


1,460. 

500. 

750. 

800. 




Sub-Total 


3, 510. 


C Other Expenses (itemize) 

^ Pro-rated permanent equipment maintenance, 507. 


Electron microscope consultant (Sperry Randy 20 pictures x $55.00 

Computer time (Hewlett-Packard 9300) $3.20/hr x 80 hr . 

Travel (To electron microscope consultant, Washington, DC x 2) • . . 


7,50. 

1 , 100 . 

256. 

369. 


Sub-Total 


2,475. 


D. Permanent Equipment (itemize) 


6,090. 


Fluorescence-phase equipment to convert existent research microscope, 

Wilde M-20, Wilde Cat. £259-022, 243-395, 268-054, 268-022, 250-390, 
and 105-844 

*7VV'' Fluorescence equipment to convert existent Coleman 129 spectrophotometer 
. to fluorescence* Coleman Cat. £13:9^0251, 139-0481 1,775. 

' Cryostat microtome, Damon Co. 1EC £398 _3,050. 

Ultracentrifuce rotor, Damon Co. IEC £494 
.. ~ % SUB-TOTAL 

Vv E. Overhead (15% of A + B + C) - TOTAL - 

; E. Overhead (157. of A + B + C) ........ Totql $5, 595.00 


8C0. 

11,715. 

49,020. 


Eilimoted Future Requirement: 


TOTAL 54,615* 


M 


Amount 

’ t ■ '* ! V' 

. 0. . .//•' 


9,200. 
8,400. 
8,400. 
1,800. 

-840*- 


V- 

/■- ‘ 


Salaries 

Consumable Suppl. 

Other Expenses 

Permanent Equip. 

Overhead 

Total > 

Yeor2 ' 32, 760 

3,68:5 

2, 599 

0 

4,099 

43,143 

Yeor 3 * 3^353 

3,369 1 

2,728 

0 

4, 304 

45,299 


★Includes 57. annual cost-of. living incr^ses.^ 
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It is understood that the applicant and Institutional officers 
In applying for a grant have read and found acceptable 
the Councils "Statement of Policy Containing Conditions 
Ond Terms Under Which Project Grants Are Made." 
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t * 16 Past three years. The Council for Tobacco Research - U.S.A> (CTR> 

^«^i^l 5 ^,^ pp0rted our stud y of molecular and cellular alterations associated 

' dlrr '; ren - 1 ®- lon ' ^.oration of injured human and anUal^l^^P 
■... Th e results and significance of this work irfii i»®. 


y^^competitive National Heart and Lung Institute (NIH)i contract (RF # 72 - 25 ) ' 

0®0 whioh establishes both the core team smd the basic equipment ‘ '^1 
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•- “ v " “WUMIBS w me nexvpnase or our CTR research. T '**m 

V we ex P ect that a "multiplier effect" may stimulate serendipitious J 

I^i*™** *- «* -i CTR grouja arc at no* S'«aaT^ 




^^^rg^lcally, intcn,ct U ally,y||yncail);; 1 
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inj ° rtant issue from previous CTR husbandry of our work is a new 


lun6 growth,, function, and repair, which I term the unit lobule^ 
hypothesis (Fig. l). . “ • -- " , V; .-- ; . 


hypothesis (Fig. l). . — . : 
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ky (neurosecretory) cell .^'ry 


AR Muscular arteriole -'■ 
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Intersaccuiar septum of bulky mesenchym 
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DE Deep microcirculation of potential intr 
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II Type II cell 
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MU Bronchiolar smooth muscle 


LY Lymphatic In typical 


, Alr -bio° d barrier 

v; Ii : "Type II cell ^ ^ 
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MU Bronchiolar smooth muscle ^ 
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WA Alveolar wall (juxtaposition of alveole and bronchiole) :.V-'. : 
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Regulatory area of lobule containing active tissue ■ . 
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■[ ';\'.:':■-: ' . • ^• "' Fig. 2 

;v^. v ‘ . • i, . ;’ ' The critical "regulatory region" of Fig, 1, 

U;‘ : ..V.':.:;- ‘ as seen in a 600 g livebom infant. Note 

; the excellent development of arterioles, and 

\ t* . : - the close association of bronchiolar smooth 

* muscle with mucosa above and arteriole below. 

. . * M- . . f ’ > * .... 

The loose, mesenchymal character of the peribronchiolar 
tissue is well seen. We believe this morpholbgy 
helps explain the great compliance (see Fig. 28) 
and great susceptibility of neonatal bronchioles 
with respect to peribronchiolar edema. 


v 'y • • . v * - - v ; 

( w > • ^2*.v >.• v v* v,-A '•••> •; ", . . 

V.. ? V * • Vvi*. f ' v 4isi‘. • J 


'V* • / 


‘ ‘ ' ■ -vVr»- 








.> . i;:. ^ v’V-^y^.r. ‘ . -^ rfil! 

. vV v ' 7 < * \ - *. * *'■* ■■ .** 

,v" .■ ■ • '• -: :: - 

* «- ’ --* v ■ - 

V* J!' • v* .* ■ . -- ■ ■ .**yV r>*-r **' * 


> V • - /• 

$ - ^ 

■y ^ 

► . * r*. v > v 

$ ' *V * .. V v 




si 


.- v> 


* / 1 , , 4 •> . 


// 


'--“iJ*-* 4 ‘ 


• /’ ■ . .V.‘-,'.‘ r: ; ^j. 


. . ' . « J*Vw. 


r . 


A'' 


. w£ Vi.-i#',,, f’v.v 







§®t% 


The Unit Lobule Hypothesis 
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vfei?1 v The basic functional module of the lung is the unit lobule, which 
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.l^SLV consists of an apical regulatory region and a basal passive region, 
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COROLLARIES j ', -vr : . v/r':^ 

1* Bronchiolar compliance is a significant mechanical feature of ... - y •• 
. .•^apical lobular function which is subjected to continuous active ;v.£. 
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2, Homeostasis of the interstltium, including that of the basal .;.-•. 

passive region, is: modulated by the apical regulatory region. 

3* Effective function of the lobule is vested in the active process 
•' ,;>: whereby the component functions are integrated, ’■; 

4, Mass lung action is the product of integrated lobular function.', 
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5. Regeneration of the injured lobule in part recapitulates its 
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Thus, the unit lobule consists oft (a) an apical regulatory region associ¬ 
ated with neurogenic, muscular, endothelial, mucosal and lymphoid differ- 
entiation, and (b) a basal passive region, the vascular tissue lattice of 
the intra-alveolar septae (or in immature lungs, the intersaccular septae)*^ 
associated with a distinctive organoid, the air-blood barrier, a surfactant 
system 1 and a macrophage system. That this hypothesis has been received 
with interest in the academic community may be judged by the evidence that 
we have been asked to contribute chapters to three books for three different 
audiences within one year, 14,15 an d have had numerous requests for Fig, 1. 







'&r 

V-i" 


" v* - 2 ■ 



The first five corollaries implied by the unit lobule hypothesis follow. ,iy: 

An ; obligative corollary and one of the particular novelties of this hypothesis 
is this; the bronchioles are among the most compliant portions of the lobule. 



This notion is in sharp relief to the established surfactant dogma of Clements, 
Avery, and others^but it is supported by the authoritative voices of Auerbach*? 


and Thurlbeck,!® by data of post-mortem babies from Strang's group,19 by 


experimental and clinical studies of oxygen toxicity by ourselves^®* ^1 and 
others,^ and by direct observations of Towers,23 For the present, the: chorus 
of these observations seems to constitute a rising crescendo. Our most recent 
observations on positive end-expiratory ventilation of babies, strongly 
supports these arguments (Fig,28) 24 it is the active regulation of bronchiolar 
compliance which helps regulate lobular gas flow. 



In a second corollary, we now propose that active airway control achieved 


bv neuromuscular and mucosal mechanisms pari passu helps regulate the: milieu CJ 
inter!eur of parenchymal lung tissue through its effects on lymph flow in > CO 
parabronchiolar lymph channels. Indeed, we believe that parenchymal homeo- 
stasis and airway mechanics are intimately interlocked. The advantage of 





■. -Witi. 

•: . • •'. ^->75'^.^^ 



jt^^febronehlolar mucosa itself actively participates in the exchange 
;^|^'---. , -' betHeen the linens of airways and the lobular interstitium, It was' Clara 

originally proposed the analogy of bronchiolar mucosae to renal tubular 
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v^|i^p" co at components (c) elaboration and translocation of other materials, e # g. 

;• those which subserve clearance and compliance, as well as other functions # ^ 
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A third corollary states that the function of the lobule is vested in the 

integration of its components. This contrasts again to the monolithic • ' V'. 'YYY 

'• YY'Y outlook of surfactant dogma. More importantly, ’ and from the perspective ' : ’YlYY? 
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experimental design, from this corollary flows the claim that no single ■ ' 
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To paraphrase, a small number of final comnon pathways is 
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«t' implicit in the functional and molecular anatomy of the unit lobule. Thus, |~T 

l°^ U; ^ e is a system, to be analyzed by systems analysis, and thus ^ 
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whole lung is also a system, and 
the sum of its atomistic carts* Rather- the svst.pa ^ ^ an cvnmecf/sn 


^'?v-t: not - SUITl atomistic parts* Rather, the system is an expression 
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ac ^ Y ^'^. es numerous unit lobules which are not necessarily com- ' • 
pl e tely synchronized nor completely equivalent. To demonstrate that t.h^a "•■ : tr : 


, Syn<:hronizeii . nor completely equivalent. To demonstrate that this 
is indeed the no<ie b y which the normal lung functions, one should be able 




to explain the well-known physiological data of normally encountered ventila- 
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^ on * perfusion inequities. We interpret certain observations of Iauweryns. 2 ^ 
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• while others are at rest or in a different phase* '• 1 ’~r.^ : *. 




^^ anc ^ shortest corollary states that regeneration of the Injured 
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are ..tabulated in aboreviated form (Fig. 3 ), we anticipate that further 
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C. EXPERIMENTAL DESIGN 
(1) Summary : 

.Guinea pigs under close clinical observation are challenged 
with controlled doses of oxygen or cigarette smoke delivered 
by a Walton smoking machine. Periodically, nitrogen wash¬ 
out is analyzed as a function of pulmonary mixing, minute 
ventilation is also evaluated, the peripheral blood is 
analyzed by means of a hemogram, the blood gases and pH 
are analyzed, and three test enzymes are estimated (see below) 
Prior to sacrifice, a bronchogram is arranged by tantalum 
particle technic and bronchiolar clearance is estimated 
by a follow-up radiograph. At autopsy, the lung is analyzed 
under three headings: lung homogenates are examined after 
sucrose gradient zonal ultracentrifugation for their ribo¬ 
somes, neurosecretory granules, and enzyme content of 
g-glutamyl transpeptidase, alkaline phosphatase, and aspartic 
transcarbamylase. The frozen lung is examined for its con- ,♦ 
tent of neurosecretory cells by fluorescence microscopy, ' 
andi for alkaline phosphatase by classic histochemistry; 
fixed lung is diagnosed, its lesions scored by a multimode 
ordinal technic, and its population of mucus cells and 
tantalum-containing macrophages estimated. The apical or 
regulatory region of the bronchiole is further evaluated 
through collaboration with an experienced electron micro- 
. scopist. 
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The above multidisciplinary design provides a description. 


of some regenerative events in the bronchiole 
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onchiole after irre- . <i': 


versible injury, which is our first 
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with physiological alterations, our second goal, and some 
inferences for a predictive model of lung function after 
vspecific injury, our third goal. The design proposes no 4 

new methods, but rather an amalgamation of technics currently 
in use in two different research studies in our laboratory. ' 
■Thus, all projected work loads are based on our own experi¬ 
ence, particularly with advanced high-volume instrumentation. 

(2) Details of experimental design ; 
a. Animals : 

Purebred newborn strain II guinea pigs are from' pedigree 
stock maintained and bred by us within our laboratory, 
in stainless steel Hoeltge cages, on Ralston Purina 
guinea pig chow ad Mb. Temperature and humidity are 
continuously recorded by a Rustrak #255 dual channel 
strip chart; light, temperature, and human egress are 
controlled. 


Individual cages of test and control animals are rotated. - 
on the rack at regular intervals according to a randomi¬ 
zation procedure, in order to equalize all environmental 
and ecological effects, such as differential distribution 
of light, temperature, odor and noise. All animals are 
routinely subjected to bacteriological surveillance. 

Newborn animals to be admitted to the protocol must 
weigh more than 80 g. and be healthy at birth. They ’ ' 

. must be the issue of dams at least four months old. 

Eligibility of dams for mating is judged by observation ' *"jN! 
of the vaginal plug. Complete pedigree records are 
kept. Matings are scheduled, 
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SCHEDULE OF EXPOSURE AND DOSS FOR 
PULMONARY IRRITANTS: OXYGEN AND TOBACCO 
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1 numerical dbse equals 3 nun cigarette smoked in 1 exposure 
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Methods and materials : (FIGS. 9 & 10) 

1. Clinical evaluation: 

(a) Appearance : daily recorded check of coat, mouth, chest, 
abdomen, excreta; includes timed period for handling, 

• 0>) Activity i daily recorded check of activity, posture, gait, 

and response to standard non-conditioned stress, - 

(c) Weight : Ohaus animal balance (+0.1 g.) daily, 

(d) Rectal temperature : Yellow Springs Instrument amplifier #43TA, 
and probe #402 (+0,1° C) thrice weekly, 

(e) Hemogram : red cell count, hemoglobin, hematocrit, computed 

indices, and white cell count by Coulter S; differential 
smear by Ronanowsky stain, weekly, ' 

2, Serum chemistry (biweekly) : v 

(a) Alkaline phosphatase: isoenzyme estimation from gel acryla- 









raide electrophoresis, modified from the method of Gluck by 
us (30,31,32), and performed for total serum enzyme by auto¬ 
mated replicate technic in Abbott ABA 100A analyzer. This 
instrument is explained and depicted in Fig, n A & B, and the 
machine method has been adapted by us from a "Sigma" kit. 

(b)i G-Glutamyl transpeptida se: total enzyme estimation by the 
p-nitroanilide method of Orlowski (33, 34) according to the 


formula: 2 g-glutamyl-p-nitroanilide + g-glutamyl transpeptidase 

_ ^ (g-glu tamy 1) ( g-glu tamy 1) - p-ni t roani lide + p-nitroanilinej 

method is modified by us for replicate estimation on the Abbott 


100A analyzer ( 35 ), A "Dade" kit is used. 


© 

© , 

•••••: ---- - .. .*• C*3 

(c) Aspartic transcarbaraylase* total enzyme method of Porter, '' Q 
Kodebe, and Stark ( 36 ), as modified by Normal Kretchmer and ■ , 


.- v • ^ 


Nicholas Hoogenraad (personal communication) . In this method, ' 
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EXAMINATION 

TESTS PERFORMED / 

WHEN PERFORMED 

FIRST DAY 
OF LIFE 

THRICE 
WEEKLY, 

BI-WEEKLY 

AT 

* TERMINATION . . 

IN 

PLETHYSMOCRAFH 

NOT IN 

PLETHYSMOCRAFH 

! 

PHYSIOLOGICAL LUNG 

. . 

FUNCTION EVALUATION 

ro 2 ... 
PC0 2 

PH 

Minute ventilation 
Nitrogen washout 



+ 



CLINICAL EVALUATION 

Appearance 

Weight 

Ventilatory rate 

Pulse 

Temperature 

•f 

+ 

V '■ 


+ 

CLINICAL LABORATORY 

EVALUATION OF BLOOD 

i 

| 

Hemoglobin/hematocrit 

Red cell indices 

Leucocyte count 
Differential smear 

Carbon monoxide 

As party 1 
t ra ns c a rbaray las e 

Glutamyl 
trans peptidase 

Isozymal alkaline 
phosjhatase 

+ 



' . 

' + 
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j TISSUE PATHOLOGY 

j EVALUATION* 
i 

i 

i _ 

Subgross giant section 
Histologic grades 

3 enzymes (above) 
Neurosecretory granules 
Goblet cell count 

Tantalum macrophage 
count 
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Note* electron microscopy on selected specimens only, based on tissue pathology evaluation. 
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Two-wave length enzyme measuring technic * Standard deviations are acceptable 
/ ... even when enzymatic activity is measured at very high optical density. This 
makes the instrument especially useful for research investigations in which 
the order-of-magnitude concentration of the sought for enzyme has not been 
‘established or is completely unknown. 
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j ; '■ .. C-L-Aspartate is the substrate; the product of enzymatic 
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—™ ex 50 ion exchan S e resin (H+ form) and eluted wiX^bS^ri^^^^P 
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• . Car_P + C-Asp + aspartic transearbamylase ''-■ ^ Carf^-i^nS a 
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The reaction is carried out for 15 minutes at 3?°c 


! after 


minute preincubation, and ended by precipitating enzyme with 
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trichloracetic acid. We count it on a Nuclear Chicago Unilux II, 
with compitations carried out on a Hewlett Packard often «* 
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computer. 


ompitations carried out on a Hewlett l^ckard 98 OO micro-^ 

er, ' v . ; :v 7 ''' r/ y : 
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( To 0ur knowledge, this is the first proposal to evaluate 


the 


■ >iv "•••'-• "r-■■'■.' 


v/^ sV-^ v"^ • . 

v:x v 'w^ 


presence of aspartic transearbamylase in scrum except for'our 
own current NIH contract work. The importance is that, unlike 
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all common clinical tests, of serum enzyme activity, that for "• 
aspartic transearbamylase evaluates the'presence of an"enzyme 
specific and obligate for the synthesis of DNA during mammalian 
cell replication. Thus, presence of aspartic transearbamylase > : 


*' j ^ • 

-- »- ,2. ^-cf t r 

V;-V^: •-: - ■: 1 - - • * 


ryy*? >■ y.«‘ i„Vv : ' 






n'-V ' '.1 i 

: •-•j'Hc'-W.iOy-: 


»'*V ' ■ 




in serum in increased amounts is a definitive marker for regen- 

exative nuclear activity, uhercas all other enzymes In clinical ©-'S^i 

“alysin are naritera for injured or reveneratina cvtcrf^.^ Ctiffffi* 


analysis are naritera for injured or regenerating oytoplnsmic 
systems, or increased cell membrane permeability,) 
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; 3 ■'.' '%■ ( d ) Blood gases t . 3 -- 33 ^:;,.... 

’ ' 22 l?SSSS:! 5 t ( : 0 ^ ln 8 16 5 c 

;^?^S2S pH .^100^1 samples, ' which we plan’-S^i^^^ 
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on a biweekly schedule. The use of "arterialized" cajOlary ' 


gases has received 
neonates; briefly 
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relatlve rather than absolute values. The machine and technic 
;.*v*asw>--, •• are in routine use in our current studies, and normal values " 


• . V> •- .► ' •/?* 

: V; -V-^^ ••■■•:'?; .'■•■ 


- • ' •. r ^ftetiLs 


have been established for strain II guinea pigs, by us. 


•• - v- • , ...... . 4^. 

(3) Pulmonary function studies (biweekly) : ^ 

■jss&te&i-y y - ——;.. . . 'i wssafa® 

.Under the current NIH contract, a complete ventilation station has -\'’®J6SW 
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been constructed and is in use and it is this which we shall utilize, • “ 

• •.- station is based upon a body plethysmograph designed by us specif!- 

’• "•/ V cailly for studying guinea pigs, together with a novel mouthpiece which 
.- : *® des i6 n and produce from casts of the guinea pig's oral cavity (Pig, 5,6, 7) ' ■ —•-5 

r - Thus, the animal is snugly confined within the plethysmograph by a • "' - 'V^cv'- 

■ ' " • bulky restraint, and the tightly fitted mouthpiece protrudes through •' : 


gas-tight port. A Harvard Biograph #2120 5-channel strip chart 
v;-:. simultaneously records pulse, respirations, tidal exchange, and pulmonary 
. : • mixin c» as explained below. (The fifth channel is a time-and-events pen.) 






a. Pulse is recorded by a single lead electrocardiograph,' ‘‘ 


v'v*vc-‘5‘‘sv V' 5 ^-5 


b. Respirations are recorded with a praeumotachygraph, 


c. Tidal exchange is measured with a Harvard #377 pressure transducer. 


d. Pulmonary mixing: 


W * ■ ' 


Nitrogen washout is measured by a novel method. As usual ( 37) the 


jsssas- 


lOC^S oxygen, is analyzed by.means of a 
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However, the innovation is that the cell actually measures P A 02 
which, in the absence of marked CO 2 retention, is an accurate 

reciprocal measure of Pj^? when the vapor tension of water is 

constant : Pa02 / ^ 7^0 -(Pa%0 + PACO 2 ) when PaN 2"*0. The method 

makes use of the fact that fast action (c. 35 msec) oxygen cells 

of quite low dead space (c, 200 jul) are available in clinically 
useful form, e.g. Allied Electrochemistry ^S-3/R-l/N-22M (Fig.8 ). 

(The basic assumptions for use are tenable: by the time G0£ 
retention occurs, the physiological demonstration of uneven 
ventilation is redundant in these experimentsj and the alveolar 
vapor tension of water is rarely subject to significant change 
in any event. The frequency response of the Harvard Biograph, 
in excess of 100 Hz, is sufficient to handle the graphic output! 
and there is also available a Hewlett Packard 7400 A X-Y recorder 
for more linear output at a slewing speed in excess of 250 cra/sec. 
This method is in routine use in our NIH contract work.)(Fig. 27) 
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e. Minute ventilation: 
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This is computed by calibration of the displacement of the Harvard 
pressure transducer used with the' body plethysmograph (Fig, 8 ) and 
then integration of the resultant strip chart readings with respect 
to the areas under the curve. Whether the test animal is in steady 
state may in part be confirmed from the simultaneous electrocardio¬ 
graph and breathing frequency records. The period of observation 
: is such that, excluding sighs, all the observed results are statistically 
Unear (flat) with time.' •' ’V. ' •' ' V- • ; 

v;- _ - ; >-i , . r ‘ J . ./ K '\ ' ' ' \ ’ "l-■ • . r »A* Wf'J. •' 
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(4) Chest Roentgenogrartiy : 

?a, The technic Is essentially that we have published before ( 7 ) 
i ' " . 

except that it is now possible to get in proved resolution with ■ 

the use of Siemens tube with an 0.9 nn focal spot, instead of 
the former 2 cun size. The bean is used unfiltered at 85O ma, 

40 KV> l/l25 sec, at a precisely constant distance of approxi¬ 
mately 65 cm; Kodak type AA film or the equivalent is used 
with' par-speed! screens, and developed in a high speed Picker 
automatic hot processor. The animals are immobilized in a 
plastic rack during roentgenography♦ 
b. Tantalum powder bronchography : 

The technic is that of Nadel, Wolfe and Graf (6 )j the basis 
is the radio-opacity of aerosolized tantalum powder, combined 
with its availability in tightly controlled particle size, and 
its relatively banal non-toxic behavior in all human and animal 
experiments to date. This technic is also part of our current 
N.I.H, Contract routine. In use, accurately measured weights 
of dry tantalum powder of 10 p particle size are dispensed into 
a small chamber equipped with a recirculating Muffin fan. 

The test animal is placed within the body plethysraograph (Fig.g )i 
and connected by means of his oral prosthesis to the tantalum 
powder chamber. He breathes powder by closed circuit technic for 


precisely 1.0 minutes during which time his minute ventilation 
and! tidal volume is recorded. Six hours (+ l) and 48 hours (+ 6) 
later, he is roentgenographed by the described technic. Directly 
thereafter, at a recorded time, he is sacrificed and autopsied. 
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General necropsy i The details are shown in Fig. 12-14. In brief, all 'Tr'£fK$fe 
organs except the brain are dissected and examined} the major viscera 
are weighed, and specific notations are entered as shown. The animals : 
are despatched by a blow to the skull) the lungs are rapidly dissected, 


weighed, and volume measured by displacement, so that material for 
electron microscopy and molecular dissection is available within 30 
seconds and well preserved. After, there is a more leisurely gross 
examination of the remainder of the specimens. 

Heart t The heart is weighed and examined, and the anterior right 


■ ■■ 
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ventricular wall, posterior left ventricular wall, and intraventricular 


•>?« . 


septum are separately dissected and weighed. The objective is to 
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evaluate possible right ventricular hypertrophy in the light of functional 
and histological lung lesions (Fig, 12), . . 

Lungs i Ihe weight and displacement are recorded (above). Then, three 
types of samples are recovered from three standard loci, as follows, 

A 1-mm block of the full lung, from apex to base,and through' the hilum 
is removed in the lateral plane. This block is the source for all 
anatomical material} the remainder, or the bulk of the lung tissue, 
is for molecular dissection (see below). Of this block, the right 
middle lobe is arbitrarily the source of all material for electron 1 
microscopy, alkaline phosphatase histochemistry, and secondary fluoresc- ^ 
ence of neurosecretory granules} the last two evaluations are § 

CO 

performed with material frozen at -170°C, Details of these methods C/T 

are given below. In addition, 5 ^ and $0 u sections are prepared 
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from regular paraffin-embedded material of upper and lower lobes,"* r ' 
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FLOW DIACRAM OF AUTOPSY AND MICROSCOPY 
. PROCEDURES 
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[ ^ • . Examined 
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|i ALL OTHER ORGANS I 
Examined Welched Sec¬ 
tioned ftixaffin-blocked 
(includes major viscerae, 
bladder, nodes, bones) 


I LUNG BLOCiT 
Examined 
Weighed 


LEFT 

VENTRICLE 1 


. Weighed! 
* Blocked 




RIGHT 
VENTRICLE i 


INTRAVENTRICULAR 

SEPTUM 


Weighed 

Blocked 


j TONGUE | j TRACHEA | | LUNGS | 


Weighed 

Blocked 


Step Sections Examined 
2 ma intervals Weigh ed(L & R) 
Paraffin- Volume by 

blocked displacement 
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HOMOGENIZED SAMPLE 


ANATOMICAL 
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NEUROSECRETORY 
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ALKALINE 

PHOSPHATASE 
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PROTEIN 

RNA 


FROZEN SAMPLE 

—1—— 


HISTO- 

1 

STORED 

; CHE1-IICAL 

i 

IN! 

ALKALINE 

i 

LIQUID 

PHOSPHA¬ 

TASE 

i 

i 

i 

! * 2 
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FIXATION 


FLUORESCENCE 

MICROSCOPY 


[ ELSCTROB MICROSCOPY 
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I LIGHT MICROSCOPY 
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(for neuro¬ 
secretory 
granules) 


areas; animals to be examined 1 
selected on basis of amalysis | 

GIANT THICK 
SECTIONS 


STANDARDIZED 

SECTIONS 

of light microscopy; thin 
sections chosen front consecutive 

I 1 sections, ) 

( 50 jl» for 
subgross 
anatomy) 




TANTALUM 

IN MACROPHAGES 


GOBLET CELL 
COUNTS 


SEMIQU AN TITATIVS 
GRADED LESIONS ! 
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DIAGNOSTIC 

H IS TO PATHOI CGY 


Per ICO macrophages, 
by phase microscopy 


Per 100 Nuclei, 
by Periodic acid 
Sbhlff and Alcian 
blue 


(See Fig. ) 


V.»- > 




*; * ** V 

>. r 

vv 








-....fijl." ;*"V r 's>.’ ; ’* . 





















_ t ... 

. ;. tfY . ■ .».*fc 

* • 




ANIMAL IDENTIFICATION i 

y '' " *■ . * - j''- , .. , * 

: DATE x ' *2 2 

-W'TIME | “*•' ' •- " 




^PROSECTORt 


. ^i'..•■• r..- ,v. ? - ,, .r#.y: 

V V : 

S' v;‘':*?>■ *6’^' . v . : ;>i' 




yffAGEii d avt 


;%£SEX: M F 

: §' WEIGHT: 

..r. t v " 1111 


LENGTH t 


v .KOSE-RUMP : 

- nose-toss { 

__ ' - 


Sf.COATi ' ^ 
y HEAD: ;:a — 
y BREASTS: _ 
UMBILICUS: 
I GENITALIAi 



,: ; I: yyy 


yy : v-s..-f’', 'y.7 ;-■ y ■••■•-■;■• 

;. FIG. 13 A 


•'y.-.i'i’./i ; 'r.,-‘.J' ,.i'V'.-;.-. •;' ."*■ ‘ .. 

^ : REPORT # 


y: . 4 ' . 


; $i^| 

: HCH0: ___ '•" J 

' GENEOLOGYi 


’. PARA s "'*" r r ' vc 

■ HCTURES* 


^ GLUT> ’ ’-• -■•^r 

- : FROZEN* * - 


?): other i ■ y? 

^ i : ;-v* 

v^Vt j/^.v’V ,rt^V.»; Jl "' J’r /’. ‘ *-: x *y^i 


v'^r’^v* ^•* 

■K ; 



?; . ‘ • y .. .' 


k^ : vy>- 

: vv V-:; --v 


%:\P ity.r ; '’ l''y ; :'/ r ; ' ji ' 

■:;‘ ■ : ^.v;; : ; ■: ■ * ; v . • *; 



* ••/. L'r'v:ufw'ir- m - 

• - ■•••■ - ' ' t i 

• . ' V- s.*,<*:*;*&.;• 


"v ’v'' 

. - : \ Wk,V . 


'.y H* 




f PLEURAL CAVITY » 

PERICARDIAL, CAVITY j 


LIMBS t 






r- y Vv'-jV 

.*. . . >t f. - ■- r.Z~* 



■ V-.' p *«r."V.Er 

/ a-J 






' ‘ i t 








' • r/'" >i. • ' .. 


.^MEDIASTINUM i 

'-W 


1 ^ ; ~C : r „ 


fe-ABDOMENit ,-rV 


^r^sSS**'-- t - : *‘ ; '-''^'- -': '• 
-ivi?: RETR0IERIT0NEUM: 


y •S’STv 

y- f- ^ * y . •• v 


'".v 


. !.* 


^> 4 ^v*.y~ r. ,■ y **’. ■,. b v, j. *_•/ "**:„: r - y; 

T*;-rVr y J "S v -’*■ ** *’- ^»■ ■■*.-.^«r^!>•. 


• '* v 7: : .’ • * V'.; v - *'*--'y ^^7^'V '-^s ; “:. 

‘‘ ; ■.•■ >" 7 y,yyy.j-.:.:. 

' v .vi:S. ‘u : .\. *)'■ 7.V“7 * •■’"• j!-.' 


i ■■■•: .i 4 


• .' r ‘^; v.f^-’sl 


'REMARKS i 




*/«:. *' Cr^?i4>'.: ,v.y' 


























>? 


FIC. 13 B 


DETAILED SYSTEMIC EXAMINATION (PART 2) 


~ SYSTEM > 
.VENTILATORY 


ORGAN 

TONGUE 

TRACHEA 

CARINA 

LUNG 

DIAPHRAGM 


WEIGHT 


DIAGNOSIS 

GROSS MICROSCOPIC 


+ 

See Fig. 


REPORT tt 


• • ; * ••'V V' 


OTHER/ADDITIONAL 

PAS- Alcian Blue 
PAS- Alcian 
PAS- Alcian Blue 
Elastic Van Giesen 


CARDIO- 
• VASCULAR 


HEART 


GREAT 

VESSELS 


R. Vent 
L. Vent 
I-V Sfeptum 


Elastic Van Giesen 


URINARY 


KIDNEY 

BLADDER 


LYMBiO- 

RETICULAR 


GASTRO- 
A INTESTINAL 


ENDOCRINE- 

GONADAL 


SPLEEN 

NODES 

THYMUS 

PEYER PATCHES 
BONE MARROW 

ESOPHAGUS 

STOMACH 

DUODENUM 

JEJUNUM 

ILEUM-CECUM 

COLON 

LIVER 

PANCREAS 

PITUITARY 

THYROID: 

PARATHYROID 

ADRENAL 

GONADS 

UTERUS/ 

VESICLES 


Giemsa 


Giemsa 


Single Specimen 


Single Specimen' 


PAS- Orange G 
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ORDINAL GRADES OF LUN<J LESIONS ; £ 

" - i 

: ; P:.. -P: ; P v;i'PPP ' ? 

fig. 14 ■ 

P'-.-:- ... • ,S*; ^ ; ! V 

^CATEGORY 

f 

P, GRADE 0 
l| (normal) 

GRADE I 
(REACTION) 

GRADE II ; ... 

(necrosis) P •p.p; 

GRADE III 

■ I, (REGENERATION) ; 

. GRADE IV 
: / (CHRONICITY) p ! 

( 

jBRONCHIOLAR 
i MUCOSA 

* ,, ’.M:f 

jc* / 

•S$ normal 

■jfcv . 

> 25% of cells 
necrobictic or 
exfoliating 

> 50% of cells 
necrotic .v/p" 1 :- 

> 25% ©f cells P. 

/P atypical or 
- metaplastic / 

plus hyperplasia 

t ARTERIOLES ,. 

v.-t .-v-ii.-v 

*; M ■ 

. . 1 i7 - -« ■ 

a normal 

edema of 
muscle 

muscular :j 

proliferation . 

plus intimal 
‘ proliferation 

|t, plus periarterlolar 
infiltrate 

.LYMPHATICS 

)• , ■ ...W 

r: ‘ 

normal 

dilated 

severely . 

dilated :/"'PP'P V 

perilymphatic 
infiltration ‘ 

, : perilymphatic 
-: fibrosis 

•1 GOBLET CELLS 

■\. normal 

25% increase 

50 % increase 

100 % increase 

100 % Increase 

? HYALINE :P ' 
j MEMBRANES P - 
| AND/OR EDEMA;. 

V 

•1 absent 

■.Jf 

XV, 

/*>’• • 

10-50% of air 
sacs 

50-100% of air : 

Sacs ..PP- ; : P 

plus 10-50% PP . 
of bronchioles’; 

plus 50 - 100% of 
; bronchioles 

INFLATION ?; 
f PATTERN 

V.., ; 

| 

normal 

vT; 1 

I:--.:. ! 

'■ ■ : , ■ I 

> 25% alveolar 
atelectasis 

yz% lobular 
or lobar AY- 

atelectasis ; J ' ' ’ P 

plus lobular 
distention 

v. plus lobular 
: emphysema 

f 

•v ALVEOLAR k 
PlNTERSTITIUM :• 

$.. .-v'. •. . ; 'f 

***£/■■ . . | 

# normal j 

_ . 

edema 

focal fibroplasia '* 

diffuse 'pi ■ P ’■ 
fibroplasia 

plus fibrosis 

IaLVEOLAR'^I^; 

-INFLAMMATORY * 
f REACTION P; 

w-j 1 . ‘ * Jr . . 

• s'- X . „ V >JkV* 

neutrophiles 
- absent 

5 % air spaces 
with neutrorhiles 

33 % air spaces 
with neutrophiles 

foci of pus 

neutrophiles sued 
■ plasma cells 

■ macrophages 

J , 

■ j 

, e * . ■* 

5 % air spaces 
with free macro¬ 
phages 

33 % air spaces 
with free macro- , 

'* phages 

macrophage plugs 
in airways 

macrophage pro- 
/ liferation filling 
/lobule 

/HEMORRHAGE , 

. PPIPP 

• 

absent 

1 

GS98CSC 

...... ... 

10-50% of alveoli 

OOT ..M'/x* 

i ' 

50-10Q% of alveoli 

' 

,<v • 

plus extension 
into bronchioles 

■ v ^ .'<V: * 

plus interstitial in 

2 or more major 
■fe septae.. .. 

:’r'‘ ; £y r ' 


■ - V . -, v ; » ' I ■ •• 

Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





















































The 5 P sections are evaluated double-blind in four ways i routine 

histopathological diagnosis, ordinal grades of specific lesions (Fig. 12), 

i- 

estimation and location of tantalum-containing macrophages, based on : 

phase microscopy; and a sensitive fluorescent periodic acid Schiff and • 
Alcian blue routine,, previously used by us (38 ) and adapted to the 
small mucosal cells of normal guinea pigs. Details of this methodology /. 
are also given below. 

1. Electron microscopy : This is carried out on 1 mm blocks which have 
previously been identified as primarily bronchiolar in fresh material 
under the dissecting microscope at necropsy according to our published 
methods ( 29). The pH is controlled in order to maximize standardization 
of observation for neurosecretory granules ( 39) j after we embed it 

in Epon, the material is stained by osmification at controlled pH ( 40), 
The objective of the microscopist is to provide 15 publishable pictures 
documenting the cellular changes and alterations in neurosecretory 
granules when irreversible injury is compared to the control. Therefore, 
"thin” sections will be selected by decisions reached after the visua¬ 
lization of juxtaposed "thick" sections in phase, light, and fluore¬ 
scence ( 41 ) microscopy. 

2. Alkaline phosphatase histochemistry : This is carried on frozen sections 
post-fixed in paraformaldehyde, with the classic naphthol AS-MX coupling 
technic at pH 8.6 in the presence of' MhClg ( 42 ) ; reagents are from 

a 'Sigma' kit, and the counterstain is Mayer's hematoxylin. The 


objective of this test is to determine the cellular sources of enzyme 
isolated on the ultracentrifuge (below) as well as to provide information 
about the differentiation of mucosal and endothelial cells before, during 


and after irreversible injury. This is also the enzyme of our choice" 




with which to begin future ultrastructural studies of specific microsomal 
protein production after irreversible injury, inasmuch as the cyto-enzyroe 

r- - ., • 

technic has been frequently published from other laboratories, and we have 
a well-tried method available (A3) which has been modified for optimal 
performance (Bengt Robertson, personal communication). 

3; Neurosecretory granules > The active material in pulmonary Kultschltsky 
cells is not known, but is universally assumed to be enterochromaffin 1 and 
neurosecretory in nature; these cells are included by Pearse in the so- 
called ARJD family of amine and kinin secreting cells ( 44). It is well 
accepted that active granules fluoresce upon reaction with small aldehyde 
molecules; typically, dopamine, noradrenaline, or 5-hydroxytryptamlne is 
reacted' with formaldehyde, paraformaldehyde, or glutaraldehyde. The re¬ 
action, not well understood, has been discussed by Corrodi (45 ), We have 


V : - 



chose a modification worked out in the laboratory of our close collaborator, 


J. M. Lauweryns (46 ). 

At necropsy, 1-nm lung blocks from standard areas (see Fig. 12) are plunged 
into isopentane at at -170°C in liquid nitrogen, and then freeze-dried with’ 


a Virtis cold trap and a Cenco vacuum pump. The dry material is reacted' 


with formaldehyde generated from paraformaldehyde at a relative humidity of 
6c vfo ± hy the use of concentrated sulfuric acid, and exposure of the 

sections to the vapor in a closed chamber is accomplished for one hour at 
80^C. Ihis develops fluorescence of dopamine, 5-hydroxyt ryptamine, and 
noradrenaline; an additional two hours develops adrenaline (47 ), The 
sections are mounted in polyester wax and floureseed with an Osxam HB 200 
mercury lamp at about 404 nra with a BG 12 filter, and observed above 520 nm 

under darkfield conditions with barrier filters Schott GG-9 and 0G-1. Results 
are checked by phase microscopy and by silver staining (argyrophllia); 
controls are checked by the borohydride method (45 ), . • - 
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Ordinal grades for semfquantitatlve evaluation of lesions r 
: This method, is based on our previous observations of oxygen-induced' 
rat bjconchiolar lesions (AS ) f which have been confirmed by similar 
ordinal grading of guinea pig, ( 7 ) mouse (49), and human infant (21) 
lungs after oxygen intoxication. The table of ordinal grades is 
shown (Fig .14 )j in the method, hematoxylin-eosin stained paraffin 
sections of entire lung in the mid-lateral plane then are evaluated' 
double-blind. 

Goblet cell' counts i 

The major innovation is is that the goblet cells axe counted by a 
fluorescent rather than a visible periodic acid Schiff reaction, by 
the substitution of acriflavine for the more common Schiff's fuchsinj 
the remainder of the reaction is classical. (5) Ve have previously 
used this technic in paraffin and plastic embedded specimens. (5)' . 

The reason for the fluorescence application is that bronchiolar goblet 
cells of guinea pies are often quite difficult to visualize in' ordinary 
light technic. In order to count goblet cells per 100 nuclei, a nuclear 



stain of Alcian blue at pH 2.8 is useful, since it not only stains 
nuclei quite well by fluorescence (R, C. Rosan, unpublished) but gives 
additional clues to the type of glycoprotein in bronchiolar glyocalyx 
and in the mucus-producing apparatus ( 3 ), The fluorescence equipment 
and optical conditions are the same as for neurosecretory granules 
(above). By double blind technic, all goblet cells in the entire 
section of whole lung in the raid-lateral plane are counted. 



Tantalum particle macrophage counts 


The same sections used above are re-examined for tantalum-containing 


ft 




macrophages by phase microscopy. . The total number.of macrophages 


Vi-KSo rn£ 

ii. v. v,v '.f.Vs-• v«^-. 



is also counted, and a ratio established. In the event the macro¬ 
phages are two numerous to count, i.e. over 1000 present in an 
entire section, sample areas will be examined by a randomization 
technic. The macrophage counts will also be related to the total 
number cf airways per section. The tantalum content of each cell 
counted will be estimated in four ordinal grades: (0) no observ¬ 
able particles; (1) less than 5 particles (2) less than 50 parti 
cles (3) more than 50 particles. 

Ordinary histopathologic diagnosis: 

This is the usual diagnostic technic by which pneumonitis, chronic 
fibrosis, and other possible lesions may be classified; However, 
we d6 not propose to use or investigate the term emphysema in this 
proposal; instead, purely descriptive terms will he used (c.g. 
centrolobular bronchiolar atrophy, alveolar septal atrophy, etc.). 
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There exist tabulated times and gradient volumes for a B-14 zonal 
rotor,, which we shall adapt and use; they give figures for Euglena 

> 

* spp, and E, coll ribosomes, which are quite close in physical char¬ 
acteristics to human ones (54). -r 

The non-linear gradients are formed with a pre-programmed ISGO 
dialagrad #380 pump, and the rotor is unloaded with additional 2M 
sucrose solution, so that the effluent is directed through a 
2 -channel recorder (see a. 1, above) to a fractionator as before. 
However, the resolution is greatly increased, approximately J-8x 
by zonal technic. Also, this rotor effects a great savings in 
labor due to its much higher capacity. This permits up to 10 
animal experiments to be pooled (and thus averaged) in a single 
batch. 









ENZYME ACTIVITY (0. D, 4lO^N ) 
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LUNG MICROSOMES 


RABBIT AND GUINEA PIG 


5-20£ SUCROSE GRADIENT 
MICROSOMAL PREPARATION + 0.5?$ BRIJ 

GUINEA PIG AND RABBIT ( 1 g ) 

GLUCK METHOD 



-GUINEA PIG 


-RABBIT 


FRACTION NO. 
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LUNG MICROSOMES 


GLUCK & MORTON 


5-20^ SUCROSE GRADIENT 
MICROSOMAL PREPARATION + O.tfo BRIJ 
GUINEA PIG 1 g 
GLUCK AND MORTON METHOD 



FRACTION NO 











NEWBORN (SACCULAR) 
MEAN WEIGHT ~ 55 GRAMS 








LUNG ALKALINE PHOSPHATASE VS NUCLEIC ACID IN 


GRADIENT FRACTIONS 








Lung homogenates i 

All procedures are based on the reduction of bulk lung tissue to a . ^ 

single homogenate (see item ( 5 ) c. above), which is then subjected 
to ultracentrifugation. The high speed fraction, which contains . 

microsoraes, ribosomes (3,50 ), small vesicles, and neurosecretory V 

granules ( 51), is then analyzed by appropriate study of fractions 
prepared from sucrose gradients, 

1. General method of fraction preparation Fig. 29. 

a. The method and its modifications have been previously published 
from our laboratory (3,50,52,53 ). (This is not the method 
of choice, but is the backup method for zonal ultracentrifuga- . 
tion, see below, However, numerous mechanical and instrumental 
misadventures (none of them due to the technic of our laboratory) 
have kept our zonal rotor out of service approximately 78$ of 
working hours in the past 18 months. Therefore, while we prefer 
to carry out the experiment outlined on the zonal rotor, and 
while numerous other investigators have achieved similar or 
more demanding analytical separations, we are no longer sanguine 
that a complete study may be planned about the zonal method alone,) 


The lungs are flushed through the pulmonary artery in situ with 
Ringer’s solution (pH 7.4, 0°C), immediately resected, and minced 
with razor blades. The mince is forced through an hydraulic press 
(Carver Company) at 2000 pci, and the resultant "brei" is strained 
through cotton gauze to remove gross lipid. The ”brei M is homo¬ 
genized in a Teflon pestle in buffer-detergent (O.OOI 5 M MgCl 2 , 

O.Oltf KC1, 0 .OOIM 1 ’Tris\ 0,2 5 M sucrose, 0,5$ ’Brlj-35\ pH 8*0 
at 0°c) with six 30-sec passes of the pestle at 500 rpi. A 
supernate is obtained by slow-speed centrifugation, 10,000 g x 15 min 


.1 iP.d ustt^d ocwjTie ? ri|s. u psf . v dti/.df; 
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A •'• - A, V-A ■.. ■'■,, 

(International Equipment Co. *HT, j/856 angle head), in 'the” 

»• • ' I.__ _i. llOn ••««. < . . . . ... ___ .* - 1 . ‘ "•‘t 





■ - ■ k IV Vf • *» 

*iv- ..?• V , 

*■?; * :*• .*. .•'•-* • 

- ■ '-<i ■'*„ ' h*!!>'*■. r .y 


is gently resuspended in buffer and the procedure repeated** 

-j.-. C / r ; ••.•;:-* ■•i:'.Z V/ ' ♦' • - . *-.-- V-V^C**. 

• '■ * ' V* *•' •_ * - V r «“ v .** 

The final pellet is placed on a 5-20^ sucrose gradient, non- 


-. -?y. 


linear in the 14-17% region as programmed from an ISCO Dialagradi 


■ ■■ ■ 


■ ' ~ V; “ vS; SV>* 
- - 4 Si ♦S-V>M 



• are pierced from the bottom} the gradients are forced out by A-.A/b&tSb 

r ' .• ;.. . - - •••-.»-.*; • •. , : ; •■■■•' .;v : ,v . •..• .-. v ^. ;.. _ • * ; '*! v 

- / a flow, of 2H sucrose frcm a Harvard pump, the flow is monitored .y’ 




■ '■/ w ■*, <\"o -...^.-j'.: • 

! ^ • • ,-x - 


by tandem ultraviolet recording sensors at 254 and 280 ran by 


, ■- Vi » f m 



*• b‘- 


an ISCO UA-2 #580 dual beam monitor,' and about 30 fractions are: 
cut by an ISCO #2 72 drop collector and capusol. '. ;• v ' ' ■ 

■■-■ ''■■■■■■' -V. ; - •••• 4V ;.''.v 'V •S:;.-*’. :£!■- .-.vO(V c >•*•. •'-- v;*- “;:S. 

;■••. ■-•'■' ; ."• • ..v.--- ■• • ••/■•••..v.r-.v.v:i.'s-.•::••. • " ■;, • ^•."'^•Nagwg 

The methods given above are in fact a precis of those which we 
have successfully used and published previously. The fractions 
are then evaluated for their ribosomal content, ribosomal protein 1 
and ribonucleic acid!, aspartic transcarbamylase, alkaline phos- 
pliatase, glutamyl transpeptidase and neurosecretory granules as 


■ j'-j 

-■'mm 

-mm 

mm 







upon mechanical function of on instrument which has worked well for others 
in the past but not us. 

ir- 

ir : 

The preparation termed "riba" (see a. 1. above) is used to load the zonal 
rotor (IEG fB-29), with the usual buffer system (see above)w The sample 
is visibly marked 1 through the introduction of blue Dextran, and injected 
at the core between a 57. sucrose layer beneath a 42 ml layer of 0-3% 
sucrose above. 


The method of centrifugation is the new cquivolumetric technic of Pollack 
and Price (54)v In brief, it is required that there be a constant C such that: 



r£ 

r»n 



r * ^m^ 


r = radial distance of particle from center 
n ■ viscosity of sucrose huffer 
dp ■ density of particle (ribosome = 1.41) 

( j m = density of sucrose buffer 


They assume that a gradient can be designed such that a particle zone of zero 
radial thickness will migrate through equal volumes of gradient in equal 
increments of time. They do in fact demonstrate that for ribosomes loads of 
5 mg or less, a particle zone of 10 ml or essentially negligible thickness' 
may be obtained, which would for example give a resolution sufficient to 
separate 15-unit polysomes from 14—unit polysomes and 18S particles from zCS. 

Enz-m-!tic activi tv : the crude fractions, wi thout further dialysis, concen- 
trn'.ion, r.or clarification, which we term "cru-£", are tested for enzymatic 


activity with respect to alkaline phosphatase isoenzyme:, g»glutair>yl trans- 
peptidase, and aspartic transcarbamylase. Since the methods used are exactly, 
those out! ined for serum enzymes under i tem (c. 2. 1'ethods and materials): 


above, the technology will not be further discussed here. 
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2, Total protein : Aliquots of M cru-f" fractions are dialysed 
exhaustively in a benzoylated membrane bag against distilled 
water and then tested for total protein by Lowry's method. 

When the results warrant, i,e, more than 20 ug protein, and! if 
time permits, the protein is subjected to acrylamide gel 
electrophoresis in 7% gel at pH 8,4, for isoenzyme stains, 

3, Neurosecretory granules ; 

(a) Vet chemical evaluation of bioamincs from neurosecretory 
granules (51,56) 


The technic is essentially that of Cottrell, i.e. sucrose 
gradient fractions are examined for bioamine activity by a 
fluorescence method ( 51), The fractionated homogenate 
(above) is extracted with 1:5 IN formic acid : acetone; 
the extract is dried in a stream of nitrogen and then briskly 


agitated in one volume of 0.01N HCl-saturated isobutanol for 
5 min. Then, there is a second extraction with a 2X volume 
of low-fluorescence heptane during another 5-nin. agitation 
period; the organic and aqueous phases then are separated 
at 1000 g x 5 min. The material of interest is placed on 
a 6 x 85 nm column of ion exchange resin (Amberlite CC-50, 
#2, 200-400 mesh) previously equilibrated with 0.2M phos¬ 
phate buffer at pH 6,1, and is eluted with IN HC1. General 
fluorometric conditions for analyses cf the eluate are: 


> 

c 

c 

c 


c 

* 


SUBSTRATE 

PROCEDURE 

FU50RESCENCE r»m 

ACTIVATION 

EMISSION 

5-hydroxytryptamine 

5N HC1 

O 

O 

*5 353 

Dopamine 

liydroxyindole 

325 .•' , 



(alkaline sulfate- 




acetic acid) 



Noradenaline 

Hydroxy indole 

■ ; 385 

; m 131 

.' ■ «:x':^otw:ee: diitjasi/AA 

(alkaline sulfate- 

wvv?nciu siry^cMirnents;ubsfc < 

■’ = •• V WJ.* f \ • A 

id 

1 

! - x •• 



There are no innovations in this account from that published. 

In general, this method is considered to be a quantitative and 
specialized one, used as indicated to follow up upon the results 
of the screening test below. This method is precise at the 
nanomole range + IQ& approximately. 



An acid butanol extract, prepared as above, is spotted on thin layer 
plates of microcrystalline cellulose (Merck 'Avicel*, without fluorescent 
indicator) and developed in the ascending mode with 60' t 20 : 20 
Isobutanol t methanol i IN formic acid for four hours; the plates 
are dried at 56°C and redeveloped at right angles with 60 t 35 * 5 

chloroform : methanol * IN aranonium hydroxide for two hours.(47),. 

The developed plate is reacted with paraformaldehyde vapors and fluo¬ 
resced at 3^0 nm in order to locate the three major substrates. 
Alternately, all of the spots are developed with diazotized p-nitro- 
aniline. This method is capable of resolving sixteen biologically 
significant amines, including many of the chief congeners of dopamine, 
5-hydroxytryptnmine, and noradrenaline, and including those three 


substrates thenselve, and is sensitive in the nanomole range, 
(c). Fluorescence of neurosecretory granules 

The Falek-Hillarp method of condensation with formaldehyde 


vapors to produce a fluorescent product in situ , is the method of 
choice and one we have observed in use (^6), A recent minor modi¬ 
fication of the method is selected (57), Cryostat microtome sections 


are prepared in 7% gelatin. - I.sOpentane quenched material, at -170°C, 
is brought to -12°C, cut, and then dessicated at -60°C for three days 
at 0;001 torr vdth the aid of a Cenco pump and a Virtis dry-ice trap, . 

It is then cut at 5 jai, and examined for fluorescence as in (5) a, above. 
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4, Ribosome analyses r 

These analyses depend upon the availability of the zonal ultracentri¬ 
fugation head. In order for the ribosomes to be isolated by fraction¬ 
ation of the sucrose gradient as in item ( 5 ) c, above, and in accord 1 
with our published work (3,50,52 ), and marked with 'Blue* Sephadex, 
molecular weight 2,000,000, 

The 83.5S peak, recognized from 254/280 nm dual channel records of 
the fractionated sucrose gradient (above) is formed into a pellet at 
105,000 g x 5 hr in buffered sucrose in a swinging bucket head. The 
material is re-purified in this manner until the sample shows a 260/235 nm 
absorption ratio over 1 , 50 , or it is rejected entirely. 

The pellet is resuspended in a chelating buffer (0.02M KHCOj, 0.Q01M HP0/j~ 
buffer at pH 7.3* 0.03M KC1, 0.004M ethylenedianinetetraacetate (EDTA)) 
to separate ribosomal subunits, and placed over a 10-20% sucrose non¬ 
linear gradient consisting of the above buffer plus 0.2M MgCl 2 » less 
EBTA. This is spun at 110,000 g x 5 hr in an IEC zonal rotor tfB-JQ, 

The 50S subunits ( 52 ), identified by the previously described ISCO 
dtial channel recorder, are Isolated by fractionation of the gradient,, 
and dissociated in the above phosphate buffer plus 0,5M LiCl, 0,2M MgCl 2 , 



^ ‘/T.v 
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C 




and 6 m urea. 

This material is purified by zonal centrifugation at 150,000 g x 15 hr 
and dialyzed against 0,033^ sodium acetate in 6 m urea. The contents: of 
the bag are concentrated when the bag is dehydrated in a bed of Sephadex 
G-200, and the product is electrophoresed on 12% acrylamide gel at 
pH 4,3 In the presence of 6M urea. The resultant bands are stained with 
Coomassie blkie and read in our special integrating ricrophotomer 
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M 
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(3) Significance of work t 

a. Defects In' current experimental designs : 

For years, we and many other anatomical pathologists have failed 
to develop models of lung injury which measure or correlate with 
actual physiological function. Equally, lung physiologists have 
avoided coming to grips with the alleged discrepancies between 
the histological appearance and micro-function of the injured 
lung. Indeed, micro-function —lobular function— has hardly 
been studied by any discipline. And molecular biologists, 
excepting the few who deal with the specific problems of the 
type II cell, have conspicuously avoided molecular dissection 
and' the cell biology of the lung. XX”'' 

Where does that leave us today? We stand on the verge of con¬ 
siderable advances in understanding how several important 
organs operate as systems.* the brain, the kidney, the heart, 
several endocrine glands, and the liver — but not the lung. 

In the list of tissues examined in dozens of monthly journals 
for this or that enzyme, organelle, or macromolecular product, 
or its regulatory actions, the lung is usually conspicuous by 
its absence. We want to remedy that situation. For several 
years,: and mostly with the aid of The Council for Tobacco 
Research support, we have been attempting to develop a broadly 
based laboratory devoted to the systems analysis as well as 
the operational analysis of injured lung. s 

b. Systems analysis : V •<. X-.' ••• -'•X’' V : ‘ 

By systems analysis, we mean the study of the lung as an assemblage 
of modules and components, the interactions of which determine 



*T2 


the function and fate of the Injured organ. The key word Is 

i 

"Interaction". In our model, we view the lung as a system 1 of 
units, of which the incidental function is ventilation of the 
blood stream. Thus, the lung has the same needs for tissue 
homeostasis, for cellular nutrition, and for molecular regu¬ 
latory mechanisms as the other organs in the body. To study 
the lung as organized around the air within it has no more 
rationale than to the study the heart as organized around the 
blood within it, or the kidney about the urine within it. To 
study the lung as a system, therefore, implies the capability 
and the confidence to relate its different tissue and cellular 
functions one to another — or more briefly, to study the 
Interactions . Thus, the multidisciplinary approach is intrinsic. 

c. Operational analysis : 

As to operational analysis, by this we mean a study of what 
the lung does. Again, we believe that the movement of blood 
and gases for ventilatory purposes is only one of many functions 
of the lung. But the first thing the lung does, to complement 
the above systems approach, is to keep itself alive and well 



as an organ. Therefore, from both the systems and the opera¬ 
tional approach, we require that the lung be studied as tissue, 
with special recognition of its self-regulatory functions, its 
cellular biology, its macromolecular control mechanisms. 


How do V/q defects relate to secretory molecular changes? How 
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the punping of lymph? How does Clara cell function change 
with chronic obstructive airways disease? Is it inappro¬ 
priate to speak of endexpiratory bronchiolar "collapse" 
when the role of the actively contractile bronchiolar 
muscle is not considered? What does the Kultschitsky cell 
do? Is there a calculus of lung function, l.e, does the 
lung function as a mass organ or as an integrated collection 
of subunits? What is the effect of destroying the integra¬ 
tion function. If it exists, as opposed to destroying dis¬ 
crete anatomical targets? Are there valid computer models 
for self-regulating lung functions? The answers to these 
questions are perforce interdisciplinary, and cannot be 
studied outside of a systems framework, in an operational 1 manner. 
Immediate significance : 

Thus, a major immediate significance of our work lies in its 
innovative approach to the lung. It would not be revolutionary 
in, the study of, say, transport of salt by frog bladder, or, 
for example, memory by brain tissue. But applied to lung, the 
approach is most uncommon. 

In an' operational and systems context of a real laboratory, 
the revolution turns out to be unexpectedly simple in concept. 


It asks that we study sick animals In much the same way that 
we study sick humans. We would not presume to follow a 
patient seriously ill with bronchitis without complete blood 


counts, clinical chemistry and blood gas studies, periodic 
measurements of pulmonary function, and chest roentgenographs. 
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We propose to follow sick animals the same way. To this we add 
the possibilities of a more thorough autopsy study because with 
animals, unlike with humans, we can secure necropsled tissue 
with almost no autolytic artefacts. So the "new" approach is 
as conservative as it is revolutionary. It is nothing more than 
the application of the principles of sound clinical judgment to 
the evaluation of a sick patient. It Is in itself an exploration 
of what is clinically relevant in experimental airways obstruction, 
an attempt to get input for human disease on a rapid basis, 
e. Long range significance : 

The ultimate significance has the possibility to be quite large. 

First, if the approach is successful, it would change the style of 
some other researchers from monodisciplinary to multidisciplinary. 
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Second, it would! systematically apply a tremendous amount of 
clinical knowledge and equipment — multiphasic screening comes 
to mind — to the management of experiments In which the animals 
are supposed to be models of sick humans; thus, a larger yield 
of directly useful clinical insights might come to light. 


Third, and possibly most important, it would provide a means to 
understand the lung as a lung, and not as a collection of type II 
cells, or regional areas of poor air exchange, or thrombosed 
arteries, or whatever the glaucomatous monodisciplinary approach 
focuses upon. 
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Fourth, we would understand the lung as a system of total pathology. 

Our one team of investigators, working with one animal model, will 
build up within its own members various centers of specialization: 
physiological, histopathological, and biochemical. These functions 

complement and mirror the similar tripartite functions of a clinical 
pathologist in his daily work— and it is a clinical pathologist who 
who is senior investigator. SO another significant product is the 
entry of clinical pathology into the fundamental research on lung 
disease. By professional necessity, this specialist is accustomed 
to thinking of the patient in broad terms, inclusive of formal 
histopathology but also of the biochemistry of body fluids and the 
physiological function of organs and systems. 

Indeed, the molecular fractionation of homogenized lung, and the 
serial examination of such fractions for their relevant enzymatic;, 
macromolecular, and neurohumoral components is very much' along the 
line of multiphasic screening. The major difference is, we have 
chosen to measure moities that we suspect in advance of having 
important cellular roles for lung function, growth, injury, and repair. 


Ordinarily, to achieve these magnitudes of significance would be 
impossible on the proposed operational funding basis within the 
specified time. In' this case, NIHL has generously funded a team 
which is laying the groundwork for every area outlined in the proposal 


above except those in which The Council for Tobacco Research, through 


previous support, has already provided us with facilities and expertise. 
The only new endeavor is with reference to neurosecretory granules. 
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• The overall 1 significance, we hope, will be to turn lung researchers 
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breathing bag and towards consideration of it as a tissue with 
• “'v^ all the homeostatic, regulatory,' and macronolecular functions an ' 

'requires to maintain its own autonomous existence; away 
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intrinsic to functional activity i away from emphasis on the 
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away from a philosophy of mass lung action and towards one in 


vhich unit lobules dominate lung activity in the same way that 




nephrons dominate renal activity , 
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(4) 


PROJECTED SCHEDULE OF LABORATORY WORK 

PHASE 

MONTH 

! DUTIES FOR PERSONNEL 

START-UP 

i 

1 

Advertise positions; interview and hire candidates. 

Order equipment. 

Begin technical training. . • 

Breed guinea pigs. 


2-3 

Dry runs on molecular biology. 

TRIALS 


Practice runs on autopsy/histology. 

& 


Develop neurosecretory granule fluorescence technic* 

DEVELOPMENT 

4-8 

9 

Practice runs on total experiment. 

Feedback modulation of experimental design. 


j 10-1A 

First scries of experiments:: cycle l 

oxygen toxicity, 20 guinea pigs, fixed starting age. 

EXPERIMENTS 

15 

Finish enzyme work on frozen extracts of gradient fractions. 


16 

Calculation of results. 



Write paper. 

Feedback modulation of experimental design. 

■ 

17-23 

Repeat cycle I 


24-30 

Second scries of experiments: cycle 2 

oxygen toxicity, 20 guinea pigs, various starting, ages 
(effects of growth on injury and repair) 


i 30-36 

Third series of experiments: cycle 3 

Tobacco induced alterations. 20 guinea pigs 
(correct model to be chosen from cycle 1 or 2 above) 

Final report. 



Biologi st: 


Physiologist: 


f 

V- ; . 


Chcnii st: 




FULL--TIME DUTIES OF PERSONNEL 


Does tests for and evaluates clinicil data. Breeds animals, 
keeps records, assists in autopsies and histopathology. 

Does mucus cell counts and tantalum macrophage counts, assists 
physiologist, prepares fluorescence specimens for pathologist. 
Serves as group leader._ . 


Runs blood gas station, docs multichannel physiological 
testing, maintains equipment, evaluates data, performs 
computations:, assists biologist and/or chemist. . - . 




. .. * 




Performs gradient fractionations* enzytnatic analyses, 
ribosoraal analyses, thin layer chromatograms ,;' 
evaluates data* *■ r * ■ • /• "■** 
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(5) INTERPRETATION OP RESULTS 

This will he considered under 4 subheadings i molecular, morphological,, 
clinical, and theoretical. In reality, the experiments are performed 
as a whole, and there are not separate experiments in each category. 
Animal models will he examined at 4 days, 2 weeks, and 4 months, which 
are respectively interpreted as acute, subacute, and chronic, 
a. Molecular: 


1, Rlbosomal activity and protein synthesis : 

It is assumed that the three proteins considered, the enzymes 
glutamyl transpeptidase, alkaline phosphatase, and aspartyl 
transcarbamylase, are produced by ribosomes In the classic manner, % 
(a) Glutamyl transpeptidase : studies on liver (58 ) or i6oenzyir.es (59) 
suggest strongly that this cytoplasmic enzyme appears in the 
serum during the early phases of cellular damage. Thus, we 
shall try to correlate quantitatively levels of this enzyme 
in homogenized fractionated lung with levels of it in the 
serum during injury and repair. In addition, we hope to 

4 

pinpoint the locus of Intracellular synthesis pari passu , 
since the fractionating procedure deals simultaneously with 
enzymes, subcellular particles (such as vesicles derived 
from rough endoplasmic reticulum), polysomes, and ribosomes, 

00 

This remarkable capability is inherent in the process of (T) 

zonal ultracentrifugation. Hence, the interpretation of ^ 

results deals with molecular events In the cell in terms, of 


Hi 
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their morphological consequences, and holds possible advances 
both in clinical and theoretical knowledge, ' + 
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ii this enzyme is nucleus-related'. j 

. * . - •- .s. *-■ .**!***?*!? I 


for it is an obligate part of the DNA synthesis chain., 






Whereas DNA may also be studied directly (by thymidine labeling) 
with the indirect aspartic transcarbamylase technic it may ' 


prove possible to infer, from serum changes, events which 
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occur in an organ. Thus, enzyme levels in serum will there— 




fore also be correlated with their corresponding tissue values 
and their location during fractionation procedures, as above. 
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Lne phosphatase : just as glutamyl transpeptidase is a 




marker for injury, and aspartic transcarbamylase for cellular 




regeneration, alkaline phosphatase is a marker well known for 




its association with differentiated mucosal cell activity. 


Results of all three enzymes will be interpreted in this light. 


In addition, because the alkaline phosphatase enzyme system is 


so well known, there are ready methods for its histoehemical 


and serum isoenzymatic analyses, both of which we propose to 


do. Thus, the differentiation of cells containing alkaline 


phosphatase will be studied from the histoehemical and as well 


the subcellular aspects, and also with respect to isoenzyme 


there that seems feasible. Since the differentiated function 


of the bronchiole includes, we believe, airways regulation. 


these data will also be correlated with lung function studios. 


*•' •; "77 Ribosomal protein : We have conclusively showed the regular ; ^ 

- . . V.- * appearance of abnormal constitutive ribosomal protein early '• c'-00 
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) ' T vV^^'ln’ lung injury with oxygen. We shall continue to use it as 'W-00 
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a marker in this way. It will be of great interest to correlate 
changes in enzymatic spectrum with changes in rlboscraal structure. 
If we are lucky, wc may get some clues to the molecular nature of 
the abnormally dense contents of rough endoplasmic reticulum 
(of Clara cells) which appear during the first week of oxygen 
intoxication (7,20) and probably other lung injury. 

2. Neurosecretory granules : whereas proteins and ribosomes are intricately 
related, the subcellular site of Kultschitsky cell active secretion' is 

extra-ribosomal and is unknown. Our first interpretations, then, will 
be addressed towards the subcellular localization of these granules in 
molecular dissections on the ultracentrifuge and correlated by light 
and electron microscopy; and second, we shall interpret regenerative 
and synthetic activity of the various hydroxyindole family members with 


the state of lung injury and repair. These interpretations will be 
colored by our notion that the neurosecretions may play a regulatory 
role in the maintenance of lung lobular homeostasis and/or function^ 
themselves measured by lung function as well as molecular enzyme studies.. 

Morphological 


1. Fluorescence nlcroscopy : this is the qualitative tissue method for citing 
the localization and distribution of neurosecretory granules isolated on 
the ultracentrifuge. 

2. Electron microsc-opy ; this is a consultative service, the function of 
which is to provide the morphological correlation for the molecular pro¬ 
cesses measured 1 above. Pictures will be interpreted qualitatively, with 
special regard to mucosal cell patterns, and to distribution of neuro¬ 
secretory granules. 
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Light microscopy t *•<$ 

(a) Tantalum in macrophages : this is interpreted as a means of ' *] '- ^1^^* 


fv '■: •• roughly gauging lung clearance, and based on quantitative counts, 
(b) Goblet cell counts: these are interpreted as indicative of the . 
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4: • animal equivalent of human mucus gland counts. Chronically 

increased numbers of goblet cells are interpreted as Indicative 
of chronic bronchitis, ; : ' v 

(c) Semiquantltatlve graded lesions t these form the basis for con¬ 
sidering whether our animals have in fact developed comparable 
lesions. We assume, in the interpretation, that there are some 
r true parameters and some independent variables. This ordinal . - 
f grading is a parameter. Only animals with similar toxic dose 

histories and similar grading will be compared. (Past experience 
has been that correlation coefficients of the order of 0,9 are 
’ possible if graded bronchiolar morphology is compared to oxygen 

";V dose.) -Dy . ' ■/**.. : 

Physiological ("clinical”) lung tests : 

Nitrogen washout procedures t These are interpreted with respect to 
regional disorders, the numerical lesions above, and molecular bronchi¬ 
olar changes. The oxygen washout measured by the high-speed analyzer 
is the inverse of the nitrogen washout, as discussed above, and nitrogen 

washout is a time-honored method for the determination of regional 

- • 

V/q anomalies. This is a particularly reasonable approach in the guinea .. 
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’"v- pig lung, because the collateral air circulation (pores of Kohn) is 

poorly developed in these animals ( 60 ), Thus, the guinea pig should 
. ‘ * emphasizes, by nature’s design, factors that lead to lobular airways /:!%$&$%■ 
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are useful in establishing the conJaratliitTof meSireaeS"'?@fH* 
•^^^,Viv| n . se ^ ed experiments. This is quite important, ^cause'the ex^rioental 
dosl «" 08112 for tho continuance sequencing of pairs of guinea pigs ^ ■ C 
rather than mass experiments on a large number of guinea pigs at once. / ;®'St 
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(6) PREVIOUS WORK 

Previous advances made possible in our laboratory by dunded support, 
exclusively by The Council for Tobacco Research, have been molecular, 
morphological, and theoretical. However, before the current proposal, 
we had no means of physiologically testing any practical conclusions 
made as a result of our studies, 
a, Molecular i 

We have demonstrated that, contrary to expectations based on early 
histochemical work (Sorokin), there is a sharp drop in ribosomal 
synthesis in lungs of normal newborn guinea pigs a few days after 
birth ( 50 ), These observations themselves devolved from the crea¬ 
tion of a whole technology in the molecular dissection of lungs, 
one in which our laboratory seems to be foremost at present (3 ,50,52, 
53,61,62,63). With this technic, we were able to demonstrate that 
ribosomal synthesis is turned on by mucosa soon after the destructive 
lesions of pulmonary oxygen intoxication. Moreover, we showed that 
ribosomes of injured lungs differ molecularly from normal ones through 
electrophoretic differences in the constitutive basic protein of the 
ribosome, a finding of fundamental importance throughout the field 
of cell biology. Experiments to localize the findings to ribosomal 
subunits have not as yet been decisive. Lately, we have correlated 
distribution of the isoenzymes of alkaline phosphatase with these 
ribosomes in growing and injured lung ( U )i. Results thus far show 
rather pronounced shifts in the subcellular distribution of alkaline 
phosphatase, absolutely as well as relatively, some of which seem 
related to ribosomes. Three different species of rodent — rabbit,, 
rat, guinea pig — share some similarities. Most intriguing is the 
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observation that the mass of an individual class subccllular alkaline phos¬ 
phatase particle generally increases with age, and also that some particle- 
sizes seem to have characteristic locations in terns of Svedberg ultracentri¬ 
fugation* Figs. 15-20. 

Korphological : 

The bronchiolar injuries of oxygen have been clearly documented in rat (20), 
mouse (49), guinea pig ( 7), and human (21). This is a unique contribution 
of our group, since all other investigators of oxygen intoxication have cor.- 
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centra ted upon alveoli instead of bronchioles. Our studies have included 1 
ultrastructure also (20,64 ). We have showed the progression of the oxygen- 
induced 1 lesions, and in particular, have documented the important role played 
by bronchiolar reaction and metaplasia in airways obstruction (20), a role for 
which exfoliative cytology provides a handy clinical foil (65). We developed 
the first concept of oxygen "dose". Under the impetus of these studies, we 
proposed a semiquantitative ordinal grading system (Fig. 14 ) for evaluation 

of lur.g morphology which helps eliminate observer bias in the comparison of 
histological lung findings. This system is a direct outgrowth of a similar 
one used in the evaluation of bronchopulmonary dysplasia (oxygen' intoxication 
of the newborn); the study which led to our Council for Tobacco Research 
support ( 21). In addition, we have completed the first survey by any group 
of the developmental and ultrastructural morphology of human bronchioles (11)- 
Currently, we are summarizing a portion of this work in each of three different 
review volumes 0.3,14,15 ). Figs. 21-26 

Cl finical : —■ - ' 

_ t; • ' ' x # , * *- .V ■ V . * . - - 

The clinical dangers of oxygen for the lungs of newborns were first explained 
by us ). Subsequently, we coined the term "bronchopulmonary dysplasia" as 
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Fig. £1 COMPARISON OF BIOCHEMICAL 
VARIATIONS IN 24 1IR POOLS OF ENDOTRACHEAL 
SECRETIONS IN 5 BABIES WHO DIED AND ONE 
WHO SURVIVED AFTER OXYGEN THERAPY. 


Upper left : Baby C has least oxygen dose 
Upper right ; Eaby C secretes much more 

This tends to show 


protein than DNA* 
that oxygen necrotizes cells# 

Lower right ; Baby C secretes much more 
soluble than insoluble protein; the 
latter is associated with increased 
production of mucus and fibrin* 

Conclusion : There may be an association 


between the biochemical and clinical 
effects of oxygen toxicity. 

Added note : Cytological analyses of 
the above secretions shov/ed many mucosal 
cells with atypia present (as well as 
lining cells from other lung regions. ) 
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Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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FIGS. 22, 23, and 24: With collaboration of J M 


OXYGEN INTOXICATION OF THE END-BRONCHIOLE OF THE 
NEONATAL GUINEA PIG (Composite photograph) 

This picture develops within 4 days of the start of 1007. 
oxygen therapy at controlled humidity. We believe that the 
extensive damage to the ’’valve" area of the bronchiole is 
much like that seen in humans. In Fig. 22, which is a 
montage of several photographs, the. swollen smooth muscle on 
the extreme sides of the picture is of note, as well as the 
necrotic mucosal, Clara, and ciliated cells. In Figs. 23 and 
24, the damaged Clara cell is 6een, and the characteristic 
rough endoplasmic reticulum with its dense fibrillogranular 
contents is apparent. Mitochondria are known to be easily 
Injured by oxygen; and the close association of (?regenerative?) 
ribosomal organelles with injured mitochondria is often seen 


in these experiments. v 
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Fig. 22 




descriptive of this rather characteristic condition (21) and the term is slowly 


coning into usage. We have documented that airways obstruction may begin in 
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newborns; and leave citron 


ic residual disease (67). Wc have shoved how roentreno- XT-X''-'- 
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logical details may be followed with regard to prognosis (68), and the same for 
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'exfoliative cytology (65). The molecular pathology of the secretions lias been ' 
explained (28). Even in our first full report, we had developed an ordinal X' <•/! 

grading, method for interlaboratory comparison (21). Along the way, we have ' 

tested and rejected the notion that hyaline membrane disease is a sequel to 
morphological brain injury, and developed the first systematic neuropathology 
for long-term survivors of that condition (29). 15ore recently, we worked out . ; 

the difference in morphology between long survivors who do and who do not have • • 

a history consistent with oxygen intoxication. It turns out that hyaline 
membrane disease alone may heal by a type of chronic interstitial pneumonitis, V-'" 

whereas bronchopulmonary dysplasia is associated with chronic obstructive; 
airways disease, chronic pulmonary hypertension, and chronic metaplastic lesions 
of the bronchioles (21,69 ), In view of the importance of juvenile chronic ^ 

bronchitis to adult obstructive lung disease, we think these are significant ^ 

observations. Figs. 21,25,26,28 Cft 


Theoretical :; cn 

One r»ajor contribution has been the idea of the unit lobule (1C, 14), a rather 
unique solution to many of the problems which arise in the interpretation of 
neonatal lung disease and its scqi^elac. Briefly, this theory lays heavy stress 
cn the importance of the bronchlolar components of the ontogenetic lobule for 


regulation of air, 


, and blood flow (10,11,15 ), and also the inter- 


saccular septa (which are the unique infantile lung structures described by 
Professor J. K. Lauweryns) for the raodulation of mechanical and homeostatic behavior. ! 
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theory emphasizes consideration of the lung as tissue. The emphasis on 
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‘ i bronchiolar compliance has recently teen supported by in vi vo measurements 

of infants in our clinic, which have shown compliance of so great a magnitude 

V ‘C.t-< 'V' v? *\V " : " ' J *- r ' - " <'>' ‘ ’ • : ' ‘ ' ' ‘ “ * ' '■* ’ '* '■ * ** * 1- **-' v' r * If * r ’’ ’ f / ' ' ‘ . •/ * ' 

,that carbon dioxide retention and ventilatory ("dead-space”) acidosis are 
•.‘ 5 ^^ 4 'Jrregular concern!tants of some types of positive end-expiratory ventilation. .•'■•'v 
^.The last is itself a clinically significant observation. It is interesting , 
that our theory feelings converge with those recently expressed by J. M. West: 
".....a cynic might say that only a respiratory physiologist with his obsession 

-.‘iif 

: for simple diagrams could picture an alveolus as a balloon on a tube exposed 
;v to pleural pressure." (60 ). " That "tube" and the regulation of its compliance 
•^',C -l w.ill be, we believe, among the principal areas of advance in the next few ''r-y-.v:," 
•*' f years of lung research* We specifically postulate that injuries to lung during 

C .:... . the neonatal period of rapid growth may lead, in some cases, to Ufa-long 

pulmonary handicaps and a predisposition to chronic airways disease. Figs. 27,23• 


_4 l - 


■ ■: - 

. r,v>V 

-*T(L *-7 

■» ’ j, r *>', s * 

’c^ys. hv; 


v- 


v. ""r^vV’- 1 


.i v . 





25 


7/ 






Fig* 


Saccular portion of the normal lobule of the 
prematurely born infant (c. 600 g) 

Especially noteworthy are the thick "intersaccular 
septa'', the well-developed and almost mature 
air-blood barrier portion of the capillary-epithelial 
junction, the numerous glycogenolated "cuboidal" 
cells, and the neurosecretory cell which is far from 
any observable mucosa (circle). 
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FIG. 28 

Effect of po.8t.ftve end-explratorv pressure on bronchfoI.gr cor-pltnnce 




This figure shows the importance of an appropriate lung model to 

clinical medicine* The results below should not occur In a surfactant theory. 
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The application of end-expiratory pressure continuously for half hour 
periods (about 6 mm 1^0 pressure) helps drive oxygen into the lung, 


for the P 0 ^ increases. However, the pressure also increases P C 0 _ 
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by virtue of increasing the bronchiolar "dead-space". The net effect 
may actually worsen the acidosis as above. However, this latter is 
unusual. What the experience demonstrates is that the neonatal 
bronchiole is highly compliant. In this the case, the patient 
weighed about 1200 g- 
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Flow Diagram for Isolation of Ribasoral Prol 
Subunits Derived from hcwborn numan Dungs ' • 
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The twin objectives of this investigation are: 1) to identify and -quan¬ 
titate possible factors responsible for protecting the lung against the 
action of autogenous proteinases - previously shown in this laboratory 
._to produce experimental emphysema in dogs - and 2) to examine the role 
of cigarette smcke and other pollutants on this interaction. LJe shall 
isolate. Quantitate and characterize the normally occurring substances fl 
found in lung tissue and sera of several species of animals, which inhi¬ 
bit the activity of proteolytic Bpzymes. These data will then be com¬ 
pared! both with the incidence of spontaneous emphysema and with; the 
ease of experimental emphysema induction in these species. The produc¬ 
tion of amtiproteinases and their ability to- interact with enzymes able 
to induce experimental emphysema in* animals will be studied and evaluat¬ 
ed in normal animals and those exposed to cigarette smoke or nitrogen 
dioxide. Both of these components aire known air pollutants and the • ~ 
latter agent has beent shown to cause emphysematous lesions in animal ' - 
' models. £ . v . -.r-.t** -x. - : 


' *tLl- * 
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using experimental pollutant^ and nonpollutant conditions' we will look 
for qualitative and quantitative changes in levels or activities of 
.autogenous.proteinases and anti-proteinases and d'Btermine the relative 
effectiveness of emphysema induction in the dog model system using ' 

• leukocyte or macrophage proteinases in both conditions. i'.. <. 4 . '.Jb&Mi 
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6. BRIEF STATEMENT OF WORKING HYPOTHESIS: 


■ 


dv^-v}'- Our working hypothesis is that emphysema may be induced by the pro- 1 ' /i^]^^ 
^•^;.:; ; :teolytic activity of specific enzymes from polymorphonuclear leukocytes 
or pulmonary macrophages. The release of these enzymes may, be stimulated 
by various air-borne pollutants. These enzymes overwhelm the local de- 
f enae mechanisms in the lung, including such factors as serum and tissue 



_|||||p|j> . V ==- ^ ^ ^ 

PART I - INTRODUCTORY STATEMENT' '• / r 


% . • • 

' Epidemiologic studies suggest that smoking is an important factor > 
development of pulmonary emphysema in humans. Two major, non- ■ 

” mutually exclusive theories for its induction differ only in their em- 
phases on 1 initial tissue attack. In the vascular theory (1), the initiat-^ 
aK^. : l i ng lesion is of vascular origin; resulting in obstruction of branches of 

a "5CNrf£*-the bronchial or pulmonary blood supply. The subsequent deficiency of 

nutrients would then lead to necrosis of alveolar walls and septai to .‘jfritJgj 
f*he characteristic emphysema pathology. According to the second jjztj 
theory (2), emphysema develops due toi the direct attack of proteolytic 

C enzymes at the air-lung interface. Regardless of which theory is correct 

.• there is eventual extensive damage to both the' vascular and parenchymal " v ~ 
.tissue. A logical source of this degradation could conceivably be intra- 
' VvVr'.:. cellular collagenase and/or elastase, released into the surrounding tis- 
- 8UBS due to cellular necrosis caused by such stimuli as chronic infection 
-HNt-'.-svV.. - or chronic pollution-induced destruction. .. •„ ... 
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*'tants merely accelerate a normal aging process* Also, if there is a^ 

- V’direct relationship between them it is still possible that smoking is 
~ ^ a - knit one a number of extrinsic factors able to act synergistically with S 

autogenous agents to effect this lung damage* Those experimental studies *r? 
which have been performed on the effects of smoking do, however, suggest 
reasons for exploring the action of cigarette smoke as a single contri- ~ ?v 
buting factor in emphysema induction* ^ 


The response of the lungs to nitrogen dioxide, especially to chronic low - 
levels, should similarly be investigated using the same criteria used for?!? 
smoking* Not only has this very simple compound been shownt to produce - 
emphysema (3), its occuirfcnce in cigarette smokB and other complex forms 

__ pollution suggest its use as, a model causative compound of simple 

structure* • - *'.*•** ; .. ~ v* • * * 

'*■ j**/., When human pulmonary leukocytes from, smokers and! non-smokers were cbm- 
J iw;\P acred (i| » 5 » 6 >. even asymptomatic smokers had* oreatlv increased num- 
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relation to the amount of smoking and smoke inhaled. That this is not 
simply a protective effect, i.e., more phagocytes are supplied to remove 
an increased amount of foreign matter, was demonstrated by the finding vt^, 

that there was an actual decrease in the antibacterial activity of alveolar ’•&*' 
macrophages from smokers. This effect differed among the various brands ■&*•"& ; 
tested and varied inversely with the effectiveness of filtration (7). *“ 

The significance of this particular change in capability, that is f the 
decrease in antibacterial activity as opposed to such other findings *■*►*;*« 
as change in size or pigmentation, lies ini the ability of the phagocytosedi 
particles to cause the lysis of the engulfing leukocyte with subsequent -y- iS L 
release of enzymes able to degrade pulmonary tissue. -s ,'ifrose 

v.* r c ■-‘A'.xi, ' 

The demonstrated greater susceptibility of cigarette smokers to respira¬ 
tory infections may, therefore, be due to this combination of insuffic¬ 
ient leukocyte degradation of invading organisms and the damage resulting 
from the liberated proteases on lung tissue (8). Since studies of human 
pulmonary emphysema are hampered by time required For induction and moral 
considerations,, animal models have been employed. Although the horse 
has the advantage of having lung anatomy, distribution of bronchial ar¬ 
teries, and a natural emphysema similar to that found in humans, economy 
dictated that another animal model be used. Since this laboratory has 
successfully produced emphysema-like lesions in dogs (9),’using aerosol¬ 
ized. leukocyte proteinases and since the parenchymal effects of smoking 
in ddgs resembled human emphysema (10) this system will be used. 

It has been suggested by many groups (11) that a'decreased level of *-> ■•• ^•*5;;^ 
serum alpha, antitrypsin is of primary importance in correlating with 
the development of hereditary emphysema. Other investigators (8,12), 
however, have been unable to demonstrate a relationship between the de¬ 
velopment of emphysema and smoking, in those having intermediate or normal 
levels of this antiprotease. Although this may be a characteristic of 
the species studied, the report (13) that lung' tissue binds the serum 
antiprotease suggests that not only is the total level of antiprotease 
important but also its localization and its availability to'bind and 
thus inhibit proteolytic enzymes. Material from fractionated lung tissue 
must be examined for its role in proteinase-antiproteinase balance. - ';, - 

With these data in mind, we propose the following research program. J ' 
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PART II 

A. RESEARCH PLAN OUTLIME 

1. To Characterize AntiDroteinase(s) in the Luno. 


, - a. Fractionate lung tissue from several mammalian species and 1 

isolate and characterize the factor(s) responsible for antiproteinase 
.. t .. activity. ; . . .... .. .. - . x - - 1 . .. ^ 

" •«. r. - <fI f "';?•*%. « _ » ' *« ***,.* X’v,''- .if * ’.‘l V . ^ * -“ S * ~ •* - *' f *-'7* - 

~***’"~ r -* 1 '* ' * ’ . - \ * **/ ./«% V 

:Aw v b. Comparison,of the factor(s) found in the lung with serum, 

... ' • * * 'w j-iPy U„, 


proteins demonstrating antiproteinase activity. 
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C w. -~ n -,-.-- c# To Determine the Role of Smoking and Other Pollutants on the 
} ••-' .*., i nteraction between the Proteinoses and flrttiproteinases In 

the Lung. • •. . . . . . ...... 



■ b. In vitro assay of serum and lung antipr»teinases from normal 
and pollutant-treated dogs. ... . . 

- ■■ - ‘ 

; - V — c. Comparison of ease of induction of experimental emphysema •• 

'.t•- using material from normal and pollutant-treated dugs on both in vivo ' v "\ 

-and in vitro levels. .. r - ... . ' \ ’ . “ , •vL.&WfoL 

— .. . . • : • ' - 
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B. EXPERIMENTAL PROCEDURE 


' r*-■. 1 . Characterization of Lung Antlproteinases . - 

a. Species variations and relationship tospontaneous emphysema . 

Lung tissue from normal guinea pigs, boaters, humans, horses ’ 
and dogs will be examined for substance(s) able toinhibit any of the pro- 
> teolytic enzymes found im polymorphonuclear leukoytes. These particular 
J’~* ‘ species were chosen far the following reasons. Inarstudy by Ihrig, et 

(!*•)» guinea pigs had the highest and hamsterstlfte lowest levels of 
.' 4 -" serum antitryptic activity of those animals tested. Since preliminary 

a 1 *.'*—-'' results in this laboratory (15) indicate differenc«Ein the ability of 
these animals to develop emphysema following, exposce to papain we be- 
‘ lieve a better characterization Df the various, lungprotease inhibitors 

. • • ig. warranted. Human material will be studied not'ttly as this is the 

• species of primary concern, but also because no cl«rcut relationship' 

has as yet been found between the intermediate levfeS of serum protein-_ 
ase inhibitor and development of emphysema in smotOM ( 12 ). One approach, 
that of genetic analysis, of the numerous alleles ivolved ini production 
of serum alpha^ antitrypsin is being, undertaken ireeveral other labor¬ 
atories (13). uur approach is a biochemical one lrwhicn we will evalu¬ 
ate the role of proteinaserantiprateinase balanceinder pollutant and 
non-pallutant conditions in relation to the develoffint of experimental 
emphysema. Horse tissue will be examined as this facies is one of the 
. " only two (along with the rabbit), other than man,-'afiardfed as developing 
spontaneous emphysema. Additional considerations tggesting that the 
horse is a useful model are (a) its level of seruirinhibitor is approx¬ 
imately the same as the level in humans; (b) lumpnatomy in the horse 
more nearly resembles that im man; (c) the time tttnse of emphysema de¬ 
velopment, adjusted to human years, is quite simiUa between the two 
, species. Dog material will be employed due to th^onsiderable body of 
. -/ data already available from this lab using this aro&l. Also, a direct 

^^;j^r^relationship was found between macroscopic parenctmpl disruption in 
" y " hf "^ Jdogs. and duration of daily cigarette smoking over* period of 0-22 
* months (16). Microscopically, these lesions resenUsil human emphysema 

. L Yl ^ CmnU.. n .. I I__r..1 1 . . _I_-I 1 1 _l a * 
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.using, papain or leukocyte homogenate instillation or aerosolization. 

, hie have also developed an in vitro system for emphysema production util- 
sizing isolated lobes and instlllationi of proteinases. •; •• 

'.'j' * • Isolation and Quantitation of Tissue Inhibitors. 

$ . . . Lung ; tissue from the various species will be minced, homogen>- 

■: ized in a> blender, and washed three times with water followed by centri- 
i'fugation at 15000 rpm (15). ThB pellet will be washed twice, including 
,» n ce overnight, with 1 M NaCl. The sodium chloride supernate will then . 
be recentrifuged at 42,000 rpm (15). Supernate extracts will be assayed 
for their ability to inhibit the proteolytic activity of enzymes extract- 
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•edl from polymorphonuclear leukocytes using the hemoglobin assay (17). 
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'.-.It is expected that antiproteinase activity will be found in this fraction 
-•'| jecausB 0 f the preliminary, work of Lieberman (18) and Janoff (19). Ide 
will initiate this work using the NaCl extract, but will check other lungi 
* ‘ extraction procedures also. 




Characterization of Inhibitors 
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In order to characterize these antiproteinsses they will be 
purified using such standard procedures as precipitation with ammonium 
sulfate, methanol, trichloracetic or perchloric acid and various types 
of ion-exchange chromatography (20). An alternative procedure will be ’;V-‘ 
sought using the principle of affinity chromatography (21). Crystallln 
trypsin will be bound to Sepharose 4B using, the cyanogen' bromide method .1 
of Cuatrecasas and Anfinsen (22), and the matrix poured into a column. 

Lung extract containing the antiproteinase will then be applied to the _ ' • - v ' r 
column, nonbound protein washed off, and the adhering inhibitor selec¬ 
tively eluted. _ 

Effect of Inhibitors on Induction of In Vitro Emphysema' 

In vitro emphysema has been induced in our laboratory using 
isolated lobes of dog lungs. Following removal of the lungs from the 
body the individual lobes were instilled with solutions of prdeinase(s) 
and the enzyme(s) allowed to digest the tissues for 11b hours at room * 
temperature. We will determine if the inhibitors isolated above will 
affect ijra vitro induction. Formaldehyde will be instilled into' the 
lungs at a standard pressure Df 25 cm. The organs, will be immersed ini 
formaldehyde for 48 hours, mounted, sliced and stained. Sections will be 
examined for alveolar wall destruction using the method of Dunhill 1 (23). 

This procedure will allow U3 to better define what we are considlering to 
be emphysema-like lesions and also to quantitate the effects of various 
doses of agents required to produce a defined level of lung destruction'. 

The use of isolated lobes will provide us with a considerable economic 
advantage over _in vivo work employing the entire animal. It will also 
allow us to' minimize the effect of any animal to animal variation on a 
given experiment. 

b. The Relationship between lung and serum proteolytic in- 
- • hibitors , 


Cd . 

—e*5 ~7> 


Although both the serum and the pulmonary tissues* have' been 00;-*^ 
reported to contain substances able to inhibit proteolytic enzymes no .* ' 
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these two sources. The value of such a comparison lies in the relation¬ 
ship of these inhibitors to both the etiology and prognosis of the disease 
state, always with' the assumption that since proteolytic enzymes are sig¬ 
nificant- in. these- processes so too are these inhibitors*. Lf a. serum, in- T 
hibitor is actually a subunit of a lung inhibitor (or vice versa) then it 
could be expected that there would be some 3ort of quantitative relation¬ 
ship between their concentrations.. Conditions regulating this ratio could 
-be involved; in pathogenesis of pulmonary emphysema'. Genetic abnormalities 
^affecting the specific regulatory gene(s) would also be expected to affect 
both serum and pulmonary inhibitor if they were' derived from the same mole¬ 
cule. Conversely, if the lung and serum antiproteinases are not subunits 
of some primal molecule any relationship; between the concentration of one 
vs. the other could have some non-genetic, e.g. f environmental origin. ~ 

•‘i'-T* -.j _ --r- -- < .■ X'. 

-Several methods will be employed to study the relationship between anti- 
proteinases of the lung and the serum. Lung antlproteinases isolated as ■„ 
described in specific aim"a"will be examined using polyacrylamide gel 
electraphose.s,is, with and without sodium; dodecyl sulfate.,, to; determine 
if these agents isolated from different species have subunits such as 
easily dissociable polypeptide chains and if they are- similar to serum 
antlproteinases isolated in a similar chromatography procedure. Antisera 
will be raised in rabbits injected with purified serum antiproteinase and \ 

tested against lung antiproteinase using the immunoelectrophoretic andl ~ 

Ouchterlony techniques to find out whether or not the molecules share 
antigenic, and therefore, structural sites. Samples of each inhibitor “ -!*• 
will also be hydrolyzed and subjected to two-dimensional electrophoresis and 
chromatography, producing two-dimensional peptide maps in order to further 
compare the primary structure of the proteins. Each inhibitor will be 
tested against such standard proteolytic enzymes as trypsin, collagenase, 
papain, and elastase using hemoglobin and other pure proteins as, substrates 
to obtain a general idea of its inhibitory spectrum. Each inhibitor will 
also be tested for its effect on enzymes derived from a given species' 
polymorphonuclear leukocytes and macrophages, using as substrates mater¬ 
ial obtained from fractionated lung tissue to. more closely approximate 
its actual effect in the intact animal. - 
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2# The Rale of Cigarette Smoke and Nltrooem Dioxide in Determining 
Proteinase:Amtiprateinase Interaction * 

a* Effect of Smokino or Nitrogen Dioxide on Proteinases from 
Lung Macrophages, LuncT Tissue, and Polymorphonuclear ’ 
Leukocytes* 




‘ - - 


The response of lung tissue to both acute and) chronic treat¬ 
ments with cigarette smoke and nitrogen dioxide, have been amply described 
micro- and macroscopically* Several laboratories (ID,16) have supplied) 
data detailing the numerous changes resulting from in vivo exposure of - 

pulmonary tissue to* these agents but none has sought to determine their © — 

effects on the interaction between autogenous proteinases and antipro- © 

teinases* . , . ‘ ,v*v rf V' ?'**&* & 

- • -• ->• 

Populations of lung macrophages will be obtained by lavagB (4). PMNs 
wi-i-l be obtained from whole blood bv, the usual Droceifure«* u<=:prf in mrr 
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laboratory (24). Lung cells will be prepared by mincing lung tissue and -Vv'^vT-?!; 
homogenizing in a Potter-Elvehjem homogenizer, disrupted by sonication, ; 
and made into acetone powders. The powder will be extracted using water,' 

1 M NaCl, and 8 M urea to effect an initial fractionation corresponding * .iiXSsst! 
roughly to acid, neutral, and alkaline proteinases. Work currently in ' 
progress in our laboratory using the PMN material from dog blood indicates: 

1)' the water extract is much richer in acidic proteinase (catheptic) acti- 
vlty than the combined 1 neutral andi alkaline activities;; 2) the acidic 
tivity is muchi less in the sodium chloride extract and essentially zero in /-VKftSfe' 
the urea extract; 3) the sodium chloride extract has. the greatest amount 
of alkaline and neutral activities; 4) the neutral and slightly acidic 
(pH 5) activities of the urea extract are more significant than either . 
the acidic or alkaline proteolytic activities; 5) elastolytic activity, : 
uslri *9 Boc-L-alanine ester as substrate, is significant only in the frac- 
tion of the urea extract subsequently precipitated between 20 and 40% sat- 
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urated ammonium sulfate; 6) collagenase activity, using bovine achilles 
tendon as substrate was found in both the water Bnd the sodium, chloride 
extract, with minimal activity in the urea extract. These findings are 
important in that they 1) demonstrate an initial significant separation 
of the major proteolytic activities and 2) the two principal enzymatic 
activities involved in connective tissue destruction, i.e., elastase and 
collagenase, and implicated in causing disease in these tissues (25) are 
easily separied. Although routine elastase assays are performed using a 
synthetic substrate, the use of elastin-orcein has confirmed the fact 
that the urea fraction precipitated by 20-40% ammonium sulfate did 
indeed, have elastolytic activity. . , ^ 

In order to define which of these activities are important in emphysema 
induction we are preparing various fractions of lung tissue for use as 
more specific substrates for these enzymes. Those enzymes capable of 
destroying tissue-derived substrates will be employed in those studies 
dealing with proteinase-antiproteinase interactions. 

Macrophages will be washed from lungs Df dogs exposed toi cigarette smoke 
or nitrogen dioxide. The pollutant exposure will be performed using » - 
sealed chambers into which the dog: is placedi and the appropriate pollutant 
piped in. We will also use intubated, anesthetized 1 dogs in which the pol¬ 
lutant will be directly instilled into the lungs. Acute treatment will 
consist of 1-6 hours exposure to cigarette smoke adjusted to give an 
amount equivalent to two packs for an average weight smokar; or exposure 
to nitrogen dioxide at 30 ppmw Chronic treatment using cigarette smoke 
adjusted to give an amount equivalent to one-half pack in one group and 
two packs in a second group; or exposure to nitrogen dioxide at 2 ppm 
for one group and 17 ppm for another group (26) for varying: intervals 
of time over a 0-6 month period. 

The proteolytic activity of the macrophages will be determined using 
standard protein and 1 synthetic substrates and also the specific lung 
substrates described; above. Proteolytic activity will be measured not 
only using acetone powders of sonicated cells,, but also from supernatants 
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of cells allowed to merely discharge their enzymes due to possible changes 
In Intracellular stability* These determinations of proteolytic activity 
Will be performed on; cells from both normal and treated dags since'there 
ere reports (27) that both smoking and nitrogen dioxide treatment cause 
an increase in pulmonary proteolytic activity. Such data should be im- 
•portant in ascertaining if certain pollutants can potentiate the devel- < 

opment of emphysema via the mechanism of proteolvtic riRnmriaf.inn. rVzJtcrJrx 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 






- 8 - 


b. The Effect of Smoking or Nitrogen Dioxide on Serum and Lung 
„ ' ‘ . Anti-proteinase Levels and Activities * " .... 

’ . ■ • ,Vv, 

Sera from dogs subjected to' acute and chronic smoking or Jr.;. 

. nitrogen dioxide schedules will be assayed for changes of antiproteolytic 
- activities using both the antitryptic assay, of (28) and the more specific 
anzyme-substrate systems described above. Inhibition' of specific anti- 'f 1 
• proteolytic activities will be followed using the agar gel electrophoretic 
.technique of Ouchterlony (29), in order to demonstrate not only different 
levels, but al90 different inhibiting spectra of antiproteolytic agents. " 
These data uill, therefore, aid in determining if cigarette smoke or ni- 
trogen dioxide affect the level or composition of the various serum anti- 
'proteinases. . wv. 

V . * W-. v - 

Lung, antiproteinase isolated as described in an earlier section will be • 
assayed to determine possible changes due to exposure to either cigarette 
smoke or nitrogen dioxide. The total amount of lung antiproteinase, the 
amount bound in the lung, to proteinases and the ratio of these values will 
be determined to give a quantitative picture of the relationship of pollu¬ 
tants to antiproteinase activity* Qualitative differences will be sought 
. for by redetermining the spectra- of enzymes inhibited by lung antiprotein¬ 
ase after exposure to cigarette smoke or nitrogen dioxide and comparing 
these to normal values. ^ ^ 

V c. Effect of Cigarette Smoke or Nitrogen Dioxide on Induction 
of Proteinase-Induced Emphysemas 










. ' • * . 
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Emphysema induction will be studied both' In vivo and in vitro . 
Initially, our studies using PMN homogenates to produce emphysema will be 
extended to dogs previously subjected to various regimens of smoking or * * .* 

exposure to nitrogen dioxide as described in the preceding section. In 
our acute jjn vivo studies dogs exposed to cigarette smoke or nitrogen ' 

dioxide will 1 be treated with various amounts and types of leukocyte-de- - 

rived proteinase, sacrificed, and the severity of emphysematous lesions • ~ 
compared to those of untreated ddgs. Chronic studies, as described pre- ^ /**; 

viously, will also be performed prior to proteinase treatment to measure ^ * / 
the short and long term effects of exposure to these agents on the ease Q 

of emphysema-induction using leukocyte proteinases. ^ 

In vitro studies uill be carried out by removing lungs from dogs exposed CJ 
to cigarette smoke or nitrogen dioxide and the isolated lobes used as 05 

test organs for proteinase studies. This method is not only more econ- 
omical than whole animal studies but also- emphasizes the effects of pol- SI 
lutants and proteinases on the lungs themselves, with a minimum of extra- 
pulmonary involvement due to circulatory transport of serum factors to 
act as antibodies, serum antitrypsin proteins or serum proteolytic enzymes. 
Previous work in the laboratory has demonstrated the feasibility of this 
technique for quantitating the amount of enzyme required to induce emphy- 'o 
aema in the intact animal and should be of considerable utility in the 

<V: : 

The significance of this program will lie in its determination of the . 
role played by smoking and other airborne pollutants on the development 
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•of emphysema. By studying the effects Df the above agents on both the 
serum and lung antiproteinases we hope to demonstrate which of the two 
is more important ini conditions• likely to cause emphysema, lile will also 
better understand the role of proteinase—antiproteinase balance during 
induction of experimental emphysema, liie hope to utilize the observations 
made in our model system ini understanding the sequence of events occurring 
during the development of human pulmonary emphysema. Im accomplishing this 
we believe that we sahll be better able to describe those individuals most 
prone to emphysema development and, eventually, suggest a method of treat- 
ment. - ,.#6 &se 
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10- SPACE AMD FACILITIES AVAILABLE: 


The facilities available in thB Biochemistry Laboratory for use during 
these investigations include: 

r.y 1« Zeiss phase microscope , 

2. SorvaO centrifuge ’ ;• 

3. Hitachi-Perkin Elmer spectrophotometer % - r-.L'Wf • 

T-i'.yi i. Hettler balance 

5. Refrigerator and freezer . . 

•_: v . 6* Glassware for all the basic techniques described ^ * 




'-oX i—" : 


*.*>V*I 


The facilities available in the Cardiopulmonary Laboratories for use 
during, these investigations include: . .• Y/ 

L - 1.,’ Eight-channel FM magnetic tape recorder with voice input. 

2. Six-channel FH magnetic tape recorder with voice input. 

3. Filtering and differentiator circuit. 

4. Differential and vascular pressure transducers. 

; 5. Animal body plethysmograph (modified small body respirator). . 

jV'G. Spirometers. . 

7. Gas chromatograph for CO and No analysis. 

8. Godart CO Analyzer. m . 

. 9. Godart COg Analyzer. . 

*10. Beckman 0£ Analyzer. ' ‘ - 

,J ‘ 11. Blood ga3 and pH electrodes system with water bath and tonometer. 

12. Pressure cycled respirator (Bird Mark V/II). 


' 'SrX'i'-i' 


V; W t ‘ 
-S A . 


The Research Laboratories have the following general facilities 
available: 

1. Hotpack walk-in incubator 

2. Walk-in cold room 

3. RCA electron microscope 

4. Dark roonv facilities 

Animal boarding facilities occupy an adjoining building. An animal surgical 
suite is located there, contains a completely equipped operating facility 
and is maintained by a full-time staff. Standardization of dogs is prac¬ 
ticed and: during a three-week period: of observation, testing and> treatment 
prior to experimentation, pre-existing medical problems are eliminated. 


ADDITIONAL FACILITIES REQUIRED: 
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12« BIOGRAPHICAL SKETCHES 


A. PHILIP KIMBEL t H.D. 

Head, Pulmonary Disease Section 

bth; redacted 

Role In Project : Co-Principal Investigator 

Education, Training, Honors . 

Temple University (Major in Sciences) 

Temple University School of Medicine - M.D. 

• Internship, Albert Einstein Medical Center 
Residency, Internal Medicine, Albert Einstein 
• Medical Center 

USPHS Post-Doctoral Research Fellowship 

Department of Physiology and' Pharmacology 
Graduate School of Medicine 
University of Pennsylvania 


REDACTED 


Professional Experience • 

Headi, Pulmonary Disease Section,. Albert Einstein 
Medical Center, Philadelphia, Pennsylvania 

Professor of Medicine, Temple University Health 
Sciences Center, School of Medicine, 
.Philadelphia, Pennsylvania 

Associate Member, Research Laboratories, Albert 

Einstein Medical Center, Philadelphia, Penna. 

. Associate Professor of Medicine, Temple University 
Health Sciences Center School of Medicine. 





1961- 


1971- 

1968- 

1967-71 


Associate in Medicine, Temple University Health 

Sciences Center School of Medicine 1963-67 


Instructor in Medicine, Temple University Health 
Sciences Center School of Medicine 


196Q-63 


Research Associate, Fels Research Institute, 

Temple University School of Medicine and 

teSASali ibsb-si 

Research Associate,Department of Physiology, 

Graduate School of Medicine, Uhiversity of 
Pennsylvania (part-time). Worked with 1 Dr. A. B. 

Dubois and Dr. H’. tiinderholm im studies of . : *••$* * / r V* 

Pulmonary Capillary Blood Floy Simultaneously with 
Cardiac Catheterization „ . • ... 195B-61 

1 ^ ‘ *’ *\ -* * C.*. - *»._ t - * 

' . ‘ . - * ** •* V\. C' h.-jT * * 

— ' * ‘ ' 
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GEORGE UEINBAUM, Ph.D. 

Bioscientist. Pulmonary Disease Section. 

8orn: ' HL-'AvJfCD 

Role In Project : Co-Principal Investigator 
Education, Training, Honors 

University of Pennsylvania, Philadelphia, Pa. - A.B. 
The Penna. State University, University Park, 

Penna. - M.S. 

The Penna. State University, University Park, 

Penna. - Ph.D, 

Tokyo U. Inst. Appl. Micro, Japan - Post-doctoral 
Albert Einstein Medical Center, Philadelphia, Pa. 

Post-doctoral 

Fulbright Research Scholar, Tokyo University 
Career Development Awardee, Nat'l Inst, of Gen. Med. 

Sciences 


& 

B 

B 

m 

9 


r * -V 

'VV ' 


*- 

•• ..V m-V * 

a.\ 

•* 

-U* tfl'O * c 


Professional Experience 

I am presently an Associate Member in the Biochemistry Department. 
My research at Albert Einstein Medical Center has involved studies on 
animal and bacterial cell membrane structure and synthesis, enzyme bio¬ 
synthesis and regulation, biosynthesis of naturally occurring nucleoside 
analogs in fungi, abnormal cell wall synthesis and characterization' of 
the lipids of _E. call cell wall complexes. I am a Career Development 
Awardee. 


,. -VpVyV 


' is?. 

- • - 
. *»^ - 

/ .*> ., 


From 1957-61, I was director of the Biochemical Section of the Pathology 
Department at Geisinger Medical Center, Danville, Penna. My research 
involved amino' acid analogs and tissue culture cells. I spent one year 
(1959-6Q) as a Fulbright Research Scholar at the Institute of Applied 
Microbiology in Tokyo University. I was studying exoenzyme synthesis 
in j3. subtil'is . 

I received my Ph.D. from Penna. Slate Univ. in 1957 r having worked with 
Dr* M. F. Mallette on induced enzyme synthesis in £. coll. 





. ' >A"’ 'S’' . *' r} ’ ? A. f! ~ J ‘■' 

jr -'<C' 1 -'MS!'-.*‘ v w _ 
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C. BRUCE SLOAN, Ph.D . 
Research Associate 

.• _ Born: 


Role In. Project : Research Associate 

j 

Education, Training,Honors 

Temple University - B.A. 

Hahnemann Medical College - M.S. 

Hahnemann Medical College - Ph.O. 

Department of Pathology,, Harvard Medical School 

• Post-doctoral 

Department of Microbiology, Albert Einstein Medical 

.. Center - Post-doctoral 

Temple University - Dean's list 

Hahnemann Medical College, U.S.P.H.S. Predoctoral 

Fellow 



I 

SI 





redacted 


Professional Experience 

I am presently a postdoctoral fellow in the Biochemistry Department, 
Pulmonary Disease Section, at Albert Einstein Medical Center. My re¬ 
search here has consisted of studies or. proteolytic enzymes derived 
from dog polymorphonuclear leukocytes and macrophages. I have been at¬ 
tempting to assay, isolate and define the role of enzymes on the develop¬ 
ment of experimental emphysema using the dbg as a model system. 

From 1969-1971, I was a postdoctoral fellow in the Laboratory of Chemical 
Pathology, Department of Pathology, Harvard Medical School. My research 
was concerned; with the role 1 of genetics and the state of the antigen on 
cellular and humoral immune mechanisms. 

I received my graduate training at Hahnemann Medical College, under Dr. . - 
Peter Stelas. My research was concerned with studies of the structure 
of immunoglobulin G, specific antibodies, and Bence-Jones proteins andi 
employed enzymatic and chemical procedures for protein degradation andi 
sequencing. 
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PUBLICATIONS: 


P. Kimbel. M.D. 


Kaplan, A.S. and Kimbel, P.: Pulmonary Capillary Blood Flow Waves 
in Subjects with Abnormal Pulmonary Hemodynamics, Journal of Applied 
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Marcoi V., Mass, B.,Meranze, D.R., Weinbaum, G. and Kimbel, P.i 
Induction of Experimental Emphysema in Dogs Using Leukocyte Homo- ’ 
genates, Americain Review of Respiratory Disease, 104 :595 (1971). 
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Experimental Emphysema in the Dog, Journal of Applied Physiology, 
33:293 (1972). ... . 
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G. Weinbaum, Ph.D . • . • . . ’ . . ..... •••-" 

Okuda, S. and Weinbaum, G., Immunologic Cross-Reactivity of Escher ¬ 
ichia coli B, Envelope Glycoproteins with Some Animal and Plant Cell 
Membrane Proteins, J. Immunol., 183:869 (1969). 
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B. Sloan, Ph.D . ^ 

Sloan, B. The Extension of Thin Layer Electrophoresis on Cellulose 
to the Identification of DNS-amino acids. J. Chromatography 42:426 £/I 

(1969). ~ CO 

Sloan, B. and Gill, T.J. Genetic and Cellular Factors in the Immune ,^'i 
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'\\ A. Salaries (give names or state "to be recruited") - * '* % time 

/ ; 7 u T ' Professional (give % time of invesligator(s) 

V ''r- /: T‘ even if no salary requested) t ' .* ‘ • ‘ t 

\ ?:: v* r --v...- * - \ 

' r^^Georgie UBinbaum,' Ph.O., Co-Principal Inves- 
5V, ; ■ tigator \ v 

■VpS .Philip Himbel, M.D., Co-Principal 1 Invest!- *. 

V. ' gator- 20 

: Bruce. Sloan, Ph.D., Research Associate 5Qi 


- Amount * ^ j!^ 

'r ; ** * 1 ^ 

;•’*> , *- ^ / r , r -; .J& 

t% \ ' - 0, * ■%,W‘ ^ % \- • ** / ,i 

-■ 0 - " ' , 

REDACTED 


• - Technical 

J- Biochemistry Technician 
••V Histology Technician! 

’ Fringe Benefits 


v>.v- . 


8,000 

8,500 

A, 580 


Sub-Total for A 


B. Consumable supplies (by major categories) 

Dogs (approx. $50 each) 
v Boarding of animals ($1.25/day) 
Rabbits (approx. $6 each) 

' Glassware 

' : Chemicals, Drugs, Stains, etc. 


C. Other expenses (itemize) - ~ 

y Travel to National Meetings 
Books, Journals. .--• 
Publication costs 


Sub-Total for B 


828,080 


3,000. 

1,5001 

300' 

1,000 

2,000 

8 7,800 


1,000 

3oa 

500 


, >r t - iQjg 

- * “ ■"V 

* . "l 'st*- 

_ *' . yr 

. ii 


r^Wpfy-t 

. * > * T' J 


Sub-Totel* for C 

^ \ .- ■ ... Running Total of A + B -f C 

D. Permanent equipment (itemize) 

2 Isolation chambers for pollutant 

' exposure at 81,000 each 


81,800 

837,680 

2,000 


■ © 

CO /,• 

sv.-. ci :v 


| E. Indirect costs (15% of A+B+C) 
15. Estimated future requirements: 


Sub-Total for. D 
E 

Total' request 


8 2,000 

5,652 

845 L 332 


Salaries 

Consumable Suppl. 

Other Expenses 

Permanent Equip. 

Indirect Costs 

Total 

* 

Year 2 REDACTED 

7,800 

1,800 

1,000 

5,955 

S46 ,655 


Year 3 

7,800 

1,800 

- 0 - 

6,300 

$48,300 
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t" -«T ""'T'/:-.'. 

i-- v ‘~4<rH>' v 4^'-.• • • r .'3-'n• ; ' _ -.. s . . , -. *, 

‘.\16. Other sources of finandol support, 

* V 3jSf ^ list finonciat support from oil 1 sources. Including own Institution, for this and related research projects. 


’ * 'Ji. ' 


Vs, Tit!* of Project 

■ Etiology of Experimental Em - 

; -*A“ ^ -•'•■-- 

I Phospholipid Metabolism In 
| Hfembrane Synthesis 


CURRENTLY ACTIVE 
\ * Source * . “* 


Structure, Functlan and 
Synthesis of Cel1 Membranes 



f 

.<a»swf 

-c * 


;4^^* "Cv° : v •• •*-» f, 

-X, r\-■» > .5 - •*>'-* .a ‘ . "* ^, 

**i ■**-•-:•» ’. • • ‘ i>\ > 

m&Mi watHtm 


(give grant numbers) 

N.I.H. - HE 137B7-01 

Amount 

$140,000 

N«I.HL - NS-07268-06 

* * - 

$ 45,000 

N.I.H. • KD4-GM-07255- 
04 

$17,500* 

i 

% , 



Inclusive 

Dotes 


'WWtV'<L 4 ;,- ;:. fending or planned - , . 

\y, *'■*.*. I .** .* ** ' s Source Inclusive 

Vjfo - - • **■'& of Project -r>s*4«N V. (give gran* numbers) Amount Dates 

»- * • -V * ,*. ► ^ jt y v *' m ^ 

Proteinase:Antlprotelnase Balanc e National Tuberculoais $22,673 5/1/73 to 4/30/74 

in the Lung and the tf feet oT Association 

Air-borne Pollutants (applied for 11/72) 


‘‘ s : ./*‘j 


Vr/:<^RC; 




♦-v-.' - ; 

4-V? . 


3®^ 


.^•e ‘V *• ‘ 

TvgA- 
* , 


ft is understood thot the investigator and institutional 
officers in applying-for a grant hove read and accept 
the Councils "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


Principoliinvejtfgator S X 

George titeinbaum, Pb.D. 

Typed Nome - 

Signature 1 _ j Dot* 1/15/73 

Tetephore 215 _ PA 9 0 ?.(TO 363 or fcS 3 

Ai»* C»J» Number Em*nuor» 


. / r- , 


I Checks payable to 

! Jerome Barom, V/ice-Presidemt for 

• ,--FTscaXTTffairs- 

} Malting address for checks ^ 

* Albert Einstein Medical Center - N.D* 

[ York & Tabor RFads” Phlla. ~ “Pa. I90T1 








«!• 

•^sfk 


**-—* -t iy'V* J . ' 

/V r *. 


Responuble officer of institution 

, . k , Mr. Bertram Zimmerman a 

Typed Name __ ^ 

T.tU Acting Gener a l Director __ Cp * -- 

^ignoture — Dote j - C /1 : '*>* 

T.I. P hon. 215 ^ Pfl 9-07n0 3B1 

*• . An« W* ’ Nvfibn E«nm«M „ .Vi - T**-r_S 

• -_ 

?: V*S - - v;: ' ? "' - r £ -- x 


fwk '- - * *1/ 
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, CORRECTION 
(Replaces memo .dated February 2, 1973 




Of :: - 


• Grant Application No. 455B 
■ (formerly No. 455AR1) 




'"V ^ 


■ : 

■**•' 


To: 


'• •••. ?*.. 'r- : - .:/ •; &-.V' 

V ' 'v*V- ; i'V't :•. 

- •• • - *• * • •;.•», f ./ ■ , • ■ > j- 4 •,*?».:, y.*•«,»£ .?■*v£>s: -, «.> ■ 

' : " y.r :; ,-y 

Q-V»/^ KlftY* TaAaVmiAM MMil '' J : ■' ‘ V ' .•*’! ' *1 • *• r 


The committee comprising Drs. Gardner, Jacobson and' 
Sommers 




Subject: Benjamin Bell, M.D., and Charles L. Rose, Fh.D., VA 
’ Outpatient Clinic, Boston, Massachusetts 

Continuation application. No. 455B 
"A Smoking Research Program in the Normative Aging 
Study" 


» N;.... r;' v ‘v&-/. j • :vt’<>£ 7* 

• vi-. : : -^v-. • *; >5 VV. 






’ --V. ,r- . 

'•US 

•Otfw-jo.’y- 


V .• History ■ v. V. ..v;;y ’’-'-V.'VV- 

V.V--U;- V W , V '■' :V. ;• .i- - v ; ‘y-:;v, A Vi'^ w'V 

• ^ In vnew of the long and complicated history, we are again 

dis tributing ?A History of Normative Aging Study Supported by the .{M 
Council for Tobacco Research," prepared last year. The current grant 
: is for $64,000, without assurance of further support. 

The request, also for $64,000, is for "continuation", and 
therefore competes as a new application. 

Documents Submitted (attached) 

1 . 





- 


. ^ 4*1 


2 . 


Application dated January 31, 1972, with summary progress 
report. 

Manuscripts by Seltzer, Garvey and Bosse’, presented at 
the Gerontological Society, December 1972. 

(Also provided were various codes and questionnaires, 
which are not being forwarded at this time.)' 


. V Jt- k--: 

*. V r 

-- r 

-• * *r* ^ L'**!*' 


Comment 


Dr. Lisanti visits these grantees regularly. 




Ho. 1<55AR1 


, » ’ ‘ ", .. X r *• . • ‘ 

1 ;• • . • L ‘" ^• - . 

{ '• ',^'fe •-v-:’ -' ...• ''• ■•' . ' ‘ - 

Comm . .•••.'*■’>• •’»■•*: .< 

\ Dr. Gardner «' •* 

DJacobson . The Council For Tobacco Reseakcii-U.S.A., Inc. 


| Dm Sommers / : > • 

► rr?\-^1-• < 2 

: AhV v 1 -- r. • ■ r • • - ■ 

{• r;'-, 7 ; P'^y r^N ■ ’ 

i ' *’053^v •%;' / • '• : . v V. Application F< 

: .a; — 


110 EAST 59th STREET 
NEW YORK. X. Y. 10022 
(212!) 421-8985 


; Application For Renewal of Research Grant 
(Uie extra pages as needed) 

First Renewal [2 Second Renewal Q 


Dale . January 31, 1973 

1 . Principal Investigator (give title and degrees): Benj ami n Bell, M.D., and Charles L. Rose, Ph.D. 


• *- 


; 2. Institution & address: VA Outpatient Clinic, 17 Court Street , Boston, Mass 02108 

'• >v : -.* % .i... V.'. ; ’ " 

. 3 , Department(s)!where research will be done or collaboration provided: Normative Aging Study (VA Special Purpose 

1 Research Laboratory) 


4 . Short title of study: A Smoking Research Program in the Normative Aging Study 


: 5. Proposed renewal date: July 1, 1973 to June 30, 1974 

6 . Mow results to date have changed earlier specific research aims: The aims as set up in the original proposal 

have not changed; namely, to mobilize, coordinate and upgrade smoking research in the 
5 Normative Aging Study. The program exploits the availability of the Normative Aging pop¬ 
ulation 1 and the potential of its interdisciplinary and propective design for smoking research;. 
~ Since the ramifications of smoking effects are extensive, this program extends into virtually 
jail aspects of the Study. For the period encompassed by this renewal request upward of 
: 2,000 measures on 2,000 subjects for two examination times will be available. ' 




7. How results to dote hove changed earlier workingihypothesis: The results to date have been encouraging With 

respect to the above goals. The funds provided by CTR, though a small percentage of the 
total costs of the Normative Aging Study, have enabled a much larger scope of research then 
yr-ould otherwise have been possible. 




'A;- • 




: 


CO 

cn: 

CJ 






• v • 'v£- 

fm 



2. 


8. Any additional facilities now required? Describe briefly: 














Any changes in personnel? Append biographical sketches of new key professional personnel! There have been no 
changes in personnel. During the period July 1, 1972 to January 31, 1973 the following 
professional personnel have been activet 


fv Benjamin Bell, M.D. Principal Investigator 
Raymond 1 Bosse, Ph.D 1 . Program Coordinator 
Spencer Burney, m.B. Clinical Medicine and Biochemistry 
• Paul Costa, Ph.D.. Personality Research 


' .1. r ■ 


. ;.Vi i 


Albert Damon, M.B., Ph.D, Clinical Medicine and Anthropology 
James'Fozardi, Ph.D.' Research Psychologist 

Arthur Garvey, Ph.D. Statistician and Data Manager . 

Ronald Nuttall, Ph.D. Methodology 

Charles L. Rose, Ph.D. Research Sociologist, Co—principal Investigator 
Carl Seltzer,, Ph.D. Anthropology 


10. Append outline of experimental protocol for ensuing year. ' " 

11. List publications or papers in press resulting from this or closely related work, (append reprints or manuscripts 
not previously sent). The following manuscripts are appended. 

1. Longitudinal Analysis of Smoking and Weight Change (Garvey) 

2. Age and Interpersonnal Factors in Smoking Cessation (Bosse) 

3. Death Rates and Smoking in the Elderly (Seltzer) 

In addition,, the following papers were published (copies have already been sent to CTR) 

1. Significance of Functional Age for Research in Aging (Bell) 

2. Strategy of Functional Age Research ( Nuttall) 

3. Measurement of Social Age (Rose) .. . . •• : 1 

" Predicting Age from Body Measurements (Damon) 

C 5. Auditory Functional Age (Bell) 

6. Laboratory Functional Age (Burney) 

. 7. Predicting Age from Abilities and Personality (Fozard) "C 


8. Functional Age and Age-related Measures (Dempster) 
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13* Budget for the coming year: 

Salaries (give names or state "to be recruited") 
Professional (gjve % time of investigators) 
^rV" ; even if no salary requested) 

llaries 




% time 


* mo “ i 

Vv. - J ■; 

12,000 

2,5oo 


Professional 








.■m&v- 


Bosse 

Nuttall 

Costa 

Consultant Fees 


4,500 








' TecHnicall 


w$m 

V'-'V-M: y- r. 




(5) Clerk typist 

(6) Computer Programmer 

(7) Research Assistant 




6,800 

9,800 

5,000 


rv ►y * ‘ --s*r 
•• -• •.•. 

'■ • ; - v 


..Fringe Benefits 10% of (1). 

- , -i" v 

■ f ' ?r ' i ':" . : ' ' •■ ■ • ’ - -■ 

B; Consumable supplies (by major.categories) 

‘ v 

^ flee supplies and' duplicating 
Reprints and publication costs 
Lab supplies 


10% of (1), (5), (6), & (7) 

’■*!: 4 'v.'11 '., ' * ."• •’ -• vV^'A-V, ‘ 'l*"* 


50% : 5,000 . . ' .a i//o ’0 

^ "i 4>0 t triQ • . > ‘i 

Sub-Total for A 4 7,500 




'■ 500 
1,000 
2,500 


:''i - V -J 






^ ■./?." t,. s' /■w* j‘ 




Sub-Total for B 


r'-f 


.4.-^^ Other expenses (itemize) 

Data processing costs (computer time, key punching, 
tape and disc rental, programming consultation) 


10,000 




travel for consultation and scientific meetings 


1,500 


Sub-Total for C 


Running Total of A-f B-t-C 6 3,000 


D. Permanent equipment (itemize) 

Storage cabinet for magnetic tapes 
two (2) IBM card file cabinets @ $285 
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- 14 . Other sources of finonciol support: 

v.<?J .. lilt financiol support from all sources, including own institution, for this and related research projects. 

ftjr ■:?•■ /■•:.' :'' 

• - - CU ' 

- Title of Project ’ ( ' (gi, 

- IpHoraativc Aging Study 


1 >£Vu. 

i . 




V. <' 


Title of Project 




, CURRENTLY ACTIVE 


... Source V- 


(flive grant numbers) 

Amount 

Research Service, VA 

$196,000 

Central Office, Washington. 


D.C. - 


/ ; ^ * '* # :. *.. * - : 4 : * v • 


tient Clinic, Boston includ- 

200,000 

ch as office space and equip- 


security, janitorial services 


s, including laboratory 
rsonal services such as 
cf Study Director, Director 
story Research, Audiologist, 

, and clinical consultants. 


PENDING OR PLANNED 


Source 

.5 

(give grant numbers) 

Amount 

■■/;■• none £ , ' 



. Inclusive 
Dates 

July 1, 1973 to 
June 30, 1974 


Inclusive 

Dates 


H is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions; 
and Terms Under Which Project Grants Are Made." 


Checks payable to 
J £^rmativ.e: Aging Study 


Principal investigator 

Typed Name jgnjiajDlti^Bell,^H.l) : > 
Signature L 

Telephone 617-223-2052' 


. Date 


Lhjzi 


Moiling address for check' 

VA Outpatient Clinic 


; ■ 17 Court Street. B o ston. M ass 0210 8 

* '7;^7V/ • »., r *- ^\ • , 

LuAliia-LiJ.‘ ’ * * y CcL^±„ tV^72Jv% '-">21 • 

- 'i. ; v ’jv; 


Area Cod* Number Extension 

Responsible officer of institution 

Typed!N6me Charles L. Rose, Ph. D._; 

Title A ssistant Director, Normative Ag ing Study 

Signature _ _ Date JM h% '315 

Telephone 617-223-2053 __ 

Area Code Number Extension 


-•‘St'-v •' 

'it*.--.-. u>r -r 


' J-U : t-%-^ 
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Item 12. Summary Progress Report 


~'W^* 


■'V- X-A\ + 




(1) Spurred by the Special Smoking Research Program, we have set up a weekly 
scientific meeting. These meetings were materially aided by the presence of a , y: .. 

CTR monitor. A smoking questionnaire has been completed and approved for use 
by the Bureau of Management & Budget in Washington. The questionnaire, which 
is appended 1 , is currently being sent to the 2,000 Normative Aging subjects, "vi 
A drinking questionnaire has been completed but not yet approved by the Bureau 
of Management & Budget. A lifestyle questionnaire, including sociological and 




personality items is in preparation. 







' -'v 

r -~' : - 


/'fv'fr. ■ 


mm- 




(2) Two procedures have been instituted for measurement of CO, C02 1 , and 02» 
through analysis of expired air, and analysis of blood gases through' the use of 
ear-lobe blood. The expired air analysis is being done in the laboratories of 
the Harvard School of Public Health. The feasibility study of these procedures 
are now in their final stages:. If feasible, and at this writing it would appear 
to be so, the data will be related to smoking history, and for smokers will be 
taken experimentally before and after smoking. Also on a volunteer basis, 
nonsmokers will participate in the experiment. This will provide for the first 
time the distribution of the measures of these gases in a large series of nor¬ 
mals, providing norms for healthy individuals that do not yet exist. Also the 
effect of smoking on the level of these gases will be determined. . 



r • '0'■<:%*% 




... *sr,. 


A pilot project has been started with the Cardiology Service (Dr. Haber) 
of the Massachusetts General Hospital to differentiate hypertensives through 


blood and urine measurement, renin, aldosterone, cortisol, and mineral corticoids. 


If this study is successful, we can determine if there is a relationship 1 .... 
between smoking and these measures which are indices of stress and part of the 
hypertensive state as hypothesized by the MGH group. 





; • i zt jr*rv;.. • 


(4) Blackburn coding has been completed on 2, 000 EKG's through a contract 
with the School of Public Health of the University of Minnesota. The Blackburn 
code is a descriptive method for assessing the EKG and gives us an objective 
tool for assessing cardiac status and its relationship to smoking habits, a6 \' t : 
well as other health measures. “ • •' / ,- . f - 


• ■ 

. .v. : 


’ * s J ' 
r'W . 


(5) A symposium on Smoking and Age was organized for the 25th Annual Scientific 
meeting of the Gerontological Society of December 19, 1972 at San Juan. Three •' •£#<.’>' 

of the papers came from the Normative Aging Study (Drs. Seltzer, Bosse’, and V 'r 

GArvey), A copy of the program is appended. The motif of the symposium was: 
that smoking be investigated not merely for its relationship to mortality 
and morbidity but also for Its relationship to normal aging processes. The 
latter, of course, is the emphasis in the Normative Aging Study and 1 represents /./ 

a unique or little used approach in smoking research. - 


7 J , V • ?■' 
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jt; em 10 . Outline and Proposed Research, July 1, 1973 to June 31, 1974 ; 

‘ ’ ; • ; V- ' •' ■ 

^ w- (1) We will develop questionnaires on drug and pill taking, life styles and 
. .*.;; environment, and! personality. Data analysis will be completed on these instru- 

>V..'■.‘Iv/.-ments. in addition to the smoking and drinking questionnaires which have already 
i'been completed. Data on drinking, drug and pill taking will be collected in .y--' 

^ ' ^ addition to smoking since they all have in common a relationship to psychol- 
'.'i i ogical or physiological dependence. Also, they contribute or may contribute 
V' change in health status and it would be important to investigate the relative 

• . importance of each in this regard. 





Relationship between smoking and clinical status in tooth decay and 


periodontal tissue will be studied. The dental data are now being merged 1 with' 





A longitudinal analysis over two examination times 5 years apart will be 
carried out on changes in smoking habits in relation to changes in blood 
pressure, cholesterol, triglycerides and pulmonary function. This will allow 
. us to examine the effect of smoking habits on change over time in these physio- 
.^^toglcal variables. y ■■/fcr, ->W', 




--V‘ ;_r...(4) Personality type A and B assessments will be carried out with Jenkins' 

: r'4jy ; :;.-objective instrument (see appended: Jenkins Activity Survey of Health Prediction) 1 .^ 

• • } ; V .Since these personality types are said to be related to coronary artery disease, 

C we will also' examine their relationship to smoking. This will determine whether 
the work of Roseman and Friedman (The Western Collaborative Study) at the Ht. 

V Zion Hospital in San Francisco relating coronary artery disease to personality, 
r - - utilizing a clinical interview for assessing personality, is replicable with 
the objective questionnaire of the Jenkins type. 


«*#*!&* 

-'MMQ 
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(5) We will study the association between amount of coffee and tea drinking 

and selected physiological and behavioral variables. Insofar as our data will 
allow, we will study the relationship of coffee and tea drinking with mortality 
and morbidity. This will permit us to determine whether the results obtained 
by the Drug Surveillance Program of the Boston University Medical Center using 
sick patients (Lancet , 12-16-72) apply to our normal series. . ■ 

(6) 1 Subjects who have died will be compared to surviving age peers with respect 
to smoking, cholesterol, social class, parents' age at death and personality 
traits, in order to determine those variables which best discriminate between 
them either singly or in combination. 

(7) We will be conducting research which relates personality traits to measures 
of. job satisfaction and! family cohesion across three age groups. Specifically, 
we will investigate the relationship of the variables to smoking habits as 

well as to age. Preliminary analysis shows that the anxiety prone and' those 
who have more contacts with kin do smoke more. We hope that a more detailed! ;/• 
analysis will clarify these findings. Presentation of the data is scheduled at 




IMi 







Cj.■ ■ % 

(8) Developments in data management will include creation of two master files: 
V, one for data collected during the first 5 year cyle, and a second which will 
: V: include the second cycle. This will speed longitudinal analysis by increasing 
1 efficiency in retrieval of data from the computerized files. 
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Subject: Professor H. J. Eysenck, Ph.D., D.Sc., Institute of Psychiatry. 

London * 

New application No. 870 
"Inheritance of the Smoking Habit" 

(N.B. This application in draft form was sent to the 
’ Planning Committee July 24, 1972 .) 


History Vi'*'.'- 

Dr. Eysenck, who participated in the St. Martins*, January 
; • 1972 meeting, has been in correspondence with Dr. Hockett. The 

■ ’ remaining history of this application will be seen from the 

accompanying documents;. 

Application No. 870 requests 8,625 pounds, plus two ' 

_ additional years. 

Documents' Submitted (attached) r iV’ 

. 1 . Application dated July 7, 1972 _ / 

; 2 . "The Inheritance of the Smoking Habit", (six pages, Vv V 5 

plus two pages of references) • v 

‘ : ’-r 3. Letter to Dr. Hockett dated July 6 , 1972 ^• 

4;.. Letter to Dr. Hockett dated November 3, 1972 

, 5. Letter from Dr. Seltzer to Dr. Hockett, dated 

.5-", October 30 , 1972, presenting an evaluation of the 

proposal. (We are asking Dr. Eysenck the questions 
raised by Dr. Seltzer). -v ■ ■ ■ 

Comments 7... 




* r '/V* , . T . : V.’vfv : 


r '/~; A "T m - s ? 


it'j v'.„ 

'ti-' v “ • j. ; " ' \ 

i/C 5 .''. 
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• ?v*.’4; 


v; We have a copy of "Personality and the Maintenance of the 

; . Smoking Habit" presented by Eysenck at the St. Martins’ conference in • 
j January. A copy of this voluminous document will be forwarded if you 
. . . . so request. ;. .. ■ 

" 011 December 8 , 1972 the Planning Committee will be asked to consider 

Eysenck's request (top paragraph, page 2 of his November 3 , 1972 letter) 
V • for approximately 2,000 pounds for interim support of two people until 
April 1973: (We are asking the applicant for'details of this request). 



F.W.N. 

S^ce?4 : ft^:)^R/\Rwfri(jh5siS , ydocuments.ucsf.edu/docs/gyylOOOO 
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'C " ,. Tn " <* ,7 > 734-3300 

734-3311 (AFTER HOUR*) 
•* Cable Address: NUTHARV, Boston 

••.•.> .■■■ •' . .- 


. HARVARD UNIVERSITY 
SCHOOL OF PUBLIC HEALTH 


; ~v ^ ;"vv ' • 

' ’ >V y- \v , 


DEPARTMENT OF NUTRITION 


• • .^v.1 


1 " 




•65 HUNTINGTON AVENUE 
BOSTON; MASSACHUSETTS 02115 * 


' '"IsS* 


K-iv'c. 


^I^Dr. Robert C. Hockett 1 

Council for Tobacco Research-USA 
^‘‘HO East 59th Street 

New York, N. Y. ■ • 

■■ ••■. .••••■•" 

-fukC : Dear Bob : ' "■;• 

'V., ■ • . * \ vW.*: 



i'.- • 

• October 30, 

•. ; 'f-ri-i ■ * 

1972 1 

i ; 
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lS .$h^p:.it will be approved. In following the procedures of the Jinks and Fulker 
methodology it should produce interesting and important information. My 
only reservations have to do with the sample of twins to be obtainedi. Does 
.^.Eysenck has assurance of access to the twin registries? Does he have some 
assurance of cooperation from these twins? After all, he needs fair size numbers;. 
.< Can he obtain:adequate numbers of foster children? 

My questions have to do with the practical aspects of the proposal, 
"Jr^nbt the methodological and theoretical aspects which appear feasible. 

V^.; - I am sorry for the delay, but the Jinks and Fulker article is 

extraordinarily formidable. I wish I could say I understood it completely. • 

■V . 'Sincerely, 


Hi**?- 


r-..v. 5 /k 




CCS:ek 


Carl C. Seltzer, Ph*D. 
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Division or Medical Sciences 


NATIONAL RESEARCH COUNCIL i, ? 

, NATIONAL ACADEMY OF SCIENCES NATIONAL ACADEMY OF ENGINEERING 

SIOl CONSTITUTION AVENUE WASHINGTON, D.C. SO418 


- c Follow-up Agency 
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29 January 1973 


• Dr* Frederic W. Nordsiek vT: -" -;■-rfe f ??&&'?:; : 

Associate Scientific Director •• , 

MgSSl^U^ '-®i« Council for Tobacco Research •'■ y,s "‘\. : 

'B' 10th Floor i 
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. 110 East 59th Street 


York, New York 

-$$$&•» -' "-'•'>•.•* y -' • < >■ •.>■■. ‘ •> i. 


10022 


Re: Your Grant Application No. 870 




Dear Dr. Nordsiek: 


-S.iV' V&y I reviewed the proposal you sent me for a study on the in- 

heritance of the smoking habit. Unfortunately, while the proposal is by 

t'A.'j**'., *• • A . 


worker well known in this area of research, and is quite ambitious, it 







is presented in a very summary fashion. I can only be skeptical of the 
feasibility of the proposed undertaking, but find very little in the pro- 
posal to help me overcome my skepticism, 

.. ■■■■•'.■■ = ■ •- V 1 '-.- •.••;■'• ■- ■-•*■-* X'i-v 

The question to be investigated, that is the role of genetic .Jy... 

factors in smoking behavior, is one that is reasonable and, in my own 
opinion, very much worth answering. The proposal tells me that Fisher, •. ’Kni. 
and Friberg et al., and others, whose work I do not know, have dbne studies : 'y';y 
on this subject. There is a general methodblogic evaluation of these studies Sv. 
and an interpretation that, "the evidence is suggestive but not conclusive 
and (that) it leaves many questions unanswered". However, there is no 
statement about the specific nature of this evidence and how it relates to 
? the objectives of the proposed work. \ v .. y'£, : 


•rv-^Ww.- 


' -if- Vf" y^^' r * r • Certainly one of the fundamental elements of the work is the 

; /' ' : specific nature of the model that will be used. What is the hypothetical 

; structure of this model, what assumptions must be made before the collected 

data can be applied to it, and what are the criteria by which the model will 
be judged applicable? These questions are dismissed by a reference to a 
^ . . general textbook. 

It is indicated that certain assumptions, such as equality of 
environmental components for twins, will be assessed after the analysis by 
the test of goodness of fit of the model. This may not be an effective 
..... approach. Some very unreasonable models might appear to fit the data by 

coincidence or because the sample may not have sufficient power to discriminate 
-between different models. The validity of assumptions could be evaluated to 




*g§g^^statement is followed by a listing of the numbers of hypothetically desir- 
able relative pairs that include mother, father, daughter, son, sibs, 
unrelated'males and females, foster parents, and foster children, living 1 ; 
together and living apart; and it is stated that, "something like 1,000 
families should provide enough independent pairs to satisfy the requirements 
of the design". The method for obtaining this sample is indicated 1 as the 
existence of a twin register of about 1,000 pairs of twins. Nothing is 
mentioned about the procedure used in compiling this register. Who are 
these twins, what are their ages, do they represent any definable group, 
what is their distribution by sex and zygosity, is there any evidence at 
all that they will even approximately provide the numbers of "independent 
pairs'* specified in the listing? •. 


.t f '• 


. •f "• 


: In the proposal there is no conceptualization of the problem to 

be investigated. It would be reassuring to find some recognition of the; 
idea, that the genetic component of smoking behavior can be entirely - ’ 

suppressed by the environment. It can find expression only if the environ¬ 
ment provides access to tobacco products and continues to permit their usew 
This means that it might be especially useful in these studies to be con¬ 
cerned with economic factors such as income in relation to tax on tobacco; 
social factors, such as esthetic, ethical, or religious persuasions; and 
factors that encourage cessation of smoking, such as health education . 
campaigns'. The action of such factors may in turn be partly genetically 
determined. If the effect of these related factors could' be described and 
isolated in this study and distinguished from other aspects of the genetics 
of smoking behavior, then the study would indeed make a most important 
contribution. However, there is little in the proposal to indicate that the 
study might accomplish any important objectives except that it emanates from 
a group that has been productive in the past. 
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Sincerely, 
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Hrubec 
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To: 

Ci:'» ..: 

Fromi: 


Subj: 



.APPLICATION NO. 870: "THE INHERITANCE 
BY EYSENCK 




■i ■: £-/.. '• v*. ■' i! *%y..K : 

RITANCE OF THE SMOKING HABIT" ' 

•* \.-u ■.-*•••; .. • . . ..••• ‘' ,^ ; v . : 

‘ ;• “ ••. « *.-.i V ; * \:;i, _ > /'. •/• > v * J • •• *:„•: rK‘ 
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. '•'.•■’• „• .'•;■:•'*< ■’■. •;'-li.:-'".'• *•'• ••• : 
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Although I have carefully read the proposal, due to a number of 
current pressures I took the liberty of asking one of my colleagues to con¬ 
fidently review it. He is a behavior geneticist, and knows a number of the 
people involved or cited in the proposal; he is also familiar with some of 
the statistical procedures proposed. 


•zMi 


;Vt7$U' 


jposed. Here is his verbatim report 


.v r Vf l• 




.. I have a sweet and sour reaction to this research proposal 1 . 

Saur^ ^ V i? :- v;-fe 

Sour . .• ; • # t. . ■-♦. • " v ‘ 'v'^r N'V ^ t I 1 >’ ; ^ : ' 

Eysenck seeks to be controversial. This isn’t bad, just a fact. 

He plays to the press. ' . . ” 4 '',, 

’Gene action’ doesn't really mean gene action. It's simply a term: 
that is attachedl to certain irregularities or regularities of 
the statistical model used in the genetic analysis. Models change. 

. .. "...it is proposed to use their (Jinks and Fulker) model and *.7‘ 

.statistical treatment for the purposes of analysing the data 
to be obtained in this study." The real rationale for the > v 
proposal rests on extensions of Mather's biometrical genetic ,• .V. 
models by Jinks and Fulker and the justification for his 
attempting to sell it rests on all previous studies not either 
using the 'new' technique or in not studying all possible human 1 
. pair relationships. I consider this quite weak. 

"...it would be out of place to go into them (the general prin¬ 
ciples of the technique) in detail here." Truly said!. Eysenck ^ 
does not know them. 

"Eaves will act as Consultant to this project." Yes-rEaves is 
the one who will do the entire project. Eysenck will attach 
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The personality variables will be judged according to factor 
analysis constructs that he, himself, defined. These con¬ 
structs are simply names given to vectors that seem to make: 
sense to the investigator. The dimensions are extraversion 1 - 
-introversion and neuroticism-stability. If anyone can /'f; 
interpret the smoking data in terms of these vectors, Eysenck 
can., .. .. . ...... - 

The considerations of sampling are interesting and good..!again 
Eaves., ' v .. - • ■■ • .. T . 
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The use of virtually all possible human relationships in ' 
the design of the experiment is a good feature, although 
taxing. I can think of only one human pair relationship not 
considered in this list. ..that of son-godfather, f 


«i§ 




' ir : ?'“•'* • 1 ■' 


A great quantity of interesting data will be collected in the 
proposed study. The expertise of Jinks and his co-workers lie at the crux 
of the proposal. It's a pity, I feel, that Eaves, himself, didn't author 
the grant request. :rr.-.... . ^ 

^ . A decision to'award the proposal should be based on: ’ •V'33- 

(1) the desire of the agency to take the bait--overtly or 

convertly —in the hopes of injecting more controversy into •; 'L{ : 
the resolution of the question. ■.-... •• .’C •. 

(2) the budget (unspecified in the narrative). If it's large, 

; the proposal should be scrutinized by several others. If small, 
it can be passed - on to the consumer. ^ 
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mWT . l J /. . 4 Department- of l\nfto{o£y 
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Dear Dr. Nordsiek: 


* Mi:;- 


’ *-• 1 o 


• ' ySrrf*> 


Here is my evaluation of Professor Eysenck's proposal for research on 
]The Inheritance of the Smoking Habit" . Clearly my reaction is totally' 
•-^ "’ negative and for a number of reasons. ' 

#4; Support of this 

'•$information and make no contribution to knowledge. 


'or a number of reasons. ., ••>’■<... • • y. y. 4-;: .-..-vy W4 v V...: 

A.-.; ;;£> •.’ - tVl .. TP ■■■?’&*.■’-■■■.' 

. *• 1 ■ '•• . ••/... ••..> • , •' - ' --V •r^^vr ■' -*>iVw<. : v; 

s research is not recommended. It will produce no useful 1 .''••••. 'V 

rw r-l malfp nn PAnfr thliHnn fr> knrra/lprlop. '' ' ' 


Both individuals and families are genetically different and will therefore - . 

respond to the circumstances and events in their environment in different 

ways. It is to be expected that many, if not most, likes and dislikes (habits?) 

will show some correlation with degree of genetic similarity, i. e. , on 

average genetically more similar individuals (monozygotic siblings) will 

behave more alike than genetically less similar individuals (unrelated individuals). 

' That is all that a heritability greater than zero tells us, i. e., what we already ..a 


know. 




•4 As R. A. Fisher pointed out long ago "the so-called coefficient of heritability, 

- A w hich I regard as one of those unfortunate short-cuts which have emerged in 
biometry for lack of a more thorough analysis of the data" (British Agricultural 
v Bulletin, 1951, 4, p. 217). ' ~ 


;J ■■ ■■ 


A human heritability estimate is both deceptive and trivial. It misleads too 
^ many unsophisticated and gullible people into believing they have acquired a 
profound insight, when in reality all it provides is a restatement of previously 
existing knowledge — as in Moliere 1 s lL,e Bourgeois Gentilhomme when M. Jour- 
dain acquires the deep insight 11 Good Heavens ! For more than forty years I 
have been speaking prose without knowing it* Tl 


: ^ There are serious contradictions in the modbl being proposed. It assumes 

r _ n _i__i i_?_ i i.u__ il _ __ j t_ _<» _ _ _ 
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respectively on a scale. Notice what this means: if there were two populations 
each containing just two alleles of equal frequency, one with only alleles and 

and the other with Aj and A^> the second population would have a much larger 

genetic variance than the first -- a perfectly nonsensical counterintuitive result. 

It is strictly an artifact of the proposed' inappropriate model. It is exactly for 
this reason that the brilliant population geneticist Richard Lewontin (1972)-^ -; : 
abandonned such a model in favor of the information or uncertainty measure in 
order to describe within and between population diversity with respect to known 
lbcii • : - ~ - - \ 

It is precisely such inconsistent genetic variances that lie at the foundation'of * ; \ > -v > 
the worthless heritabiHity measure. - 1 

.. . s. | 

There is also the fact that over several decades Eysenck has not been meticulous j 

about the quality, accuracy or rigor of what he publishes. I have no confidence i 

in any publication that bears his name. See: . m V ' ! 

. . - . i • 

Charles Hanley and Milton Rokeach 1956, Care and carelessness in psychology. ^ 5 

Psychological Bulletin , 53, p. 183 and references therein. V/.y*•:*;. 1 

Richard Christie 1956. Some abuses of psychology. Psychological Bulletin , 53, . vyvh^.. 

p. 439 and references therein. , • - , 

. .. • «r-v —- i \ • *; ' 

David T. Lykken 1959. Turbulent complication. Contemporary Psychology ,' 4, VWjfe . 
\ p. 377,. .v • ,;v:t ; ! 

L. H. Storms and J. J. Segal 1958. Eysenck’s personality theory with special 1 
reference to * The Dynamics of Anxiety and Hysteria' 1 . British Journal of n: 

Medical Psychology , 31; p. 228. ' ‘ • • a . '/ , 

The Sunday Times of London , 20 June 1971. The Fallibility of H. J. Eysenck. 

Also see Hi J., Eysenck. Genetics and Personality. *’ 

In J. M. Thoday and A. S. Parkes (Eds.) Genetic and Environmental Influences 
on Behaviour . Edinburgh: Oliver and Boyd 1968 on p. 163 of that book he quotes 
me out of context so that the words used have exactly the opposite meaning to 
that which they have in my immediate text and throughout the article from which 
he M ripped them off 11 . i-X 


■ r i - tv 


j- 


Yours sincerely. 







JH/br 


*R. Ci. Eewontin. The apportionment of human diversity,. In Theo. Dobzhansky, 
^ Max K. Hecht and William C. Steere (Eds.) Evolutionary Biology . New York: 
Appleton-Century-Crofts, 1972. , . . , v . 
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Dear Dr. 


^Vr-V: 

Nordsiek: 
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1 find this research proposal methodologically sophisticated but 
conceptually naive. The latter finding admittedly reflects, my own 
prejudices about the inheritance of complicated behavior and about 
the pitfalls of twin studies. My reservations are based also on 
the impression that Professor Eysenck will, as he has sometimes 


' f j w ^ . 

• •-.Vlgsff 5 




•• - *- - —jww**w*v do tic uao OUIUC LlUiCb 

^ done in the past, be so bent on reaching a firm conclusion from his 
study that his interpretation of results may go far beyond what I 


, .. .. 

. .... r " w^rp, 

v /.... v 





*ould consider justifiable. . :^.- 7 ^ 

Despite these reservations^ T ptd inrHnpr! fr> rorornmonri annrAuii '.r :* v - 


/■ . '• 


Despite these reservations, I am inclined to recommend approval of 
the research grant. First, Professor Eysenck has a very thorough ' 
grasp of methods of psychological testing and of statistical analysis, 
and his consultant in genetics, L» J. Eaves, has made important 
contributions to the statistical analysis of twin data. Consequently, 

S the proposed study is almost certain to yield some excellent new data 
on '"twin heritability" of psychological variables. l> 

Second, the research is a logical, if not a necessary, inquiry into 
the meaning of the now securely established association between 
V' smoking and certain diseases. As long as that association lacks a 
complete causal explanation, it can be attributed to some antecedent 
variable, either genetic or environmental, that is independently 
responsible for the smoking habit and associated diseases. Other 
studies are examining the causes of disease; this study will expose 
the link, if any, between heredity and the smoking habit. 

At this point the deficiencies of the twin method will be limiting, 
because even if the smoking habit can be tied to psychological 
traits, these traits will not be conclusively assignable to either 
heredity or the early childhood environment. For the present purposes, 
however, that is not important. If the results should be negative, 
they could effectively exclude heredity as an explanation of the 

__j _« . «• _ _ 
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ithe causal role of smoking, but it would make it more probable. ->-• 

Regarding the proposed budget, I find no evident defects, but I V 
tf '. would disclaim any expertise in this aspect of research planning. 

' v ' ,-*•• ; •! '■ v' & Sincerely yours, 


[; Vrvilfn* V, * Vtj'f*. 
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Gordon Allen, M.D. 

Laboratory of Socio-environmental ; T ; 
Studies, NIMH 
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" ' .. OMAHA, 7iEBRASt?A 681 if- 



- ~ uw “ wiv +**. «■>*>* coLauFijLancu cuid reknowned research psy~ 

?>w?s#a ^^^ch»logist who has, personally and with associates, developed numerous psy-^S 1 ^’^ 
^^^p^Hchological testing devices. Be has pioneered studies relating constitutional’ 

3nd personality variables. • T unnl H pvnpr>t* anv c 4*ii/]v irttr/%1 
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phenomenon of "heritability", which seems to be hasic to Professor 
S pro ^ ect » involves considerable controversy. TMany geneticists , 

eT 5 ha ? COPCept meaningless for any human'behavioral or personality^?^! 
characteristic. The concept was originally based on studies of experimental ':, 
f^l or 2 an:LSins in which both genotype ana environment could be controlled and ’^V^ : 
£ up ^ catie ^Any modification in genotype or in environment alters "heritability 


;.: . vex J cnucai or rrotessor Eysenck s interpretations: Professor Jerry Hirsch 
.. >£~> ?iv. Departments of Psychology andl Zoology, University of Illinois, Urbana, Illinois. 

_;_T V X x; • • ';. . - •_ ..-c;..■' •'-"'X' •■'. •.'■■V. 

ho P e that the Council for Tobacco Research—U.S.A. , Inc. , "will consider' v >i| 

proposal as meriting appropriate revision with specific deliberation v 
,P er t a i nln 8 to rectifying the several points mentioned. Dr. Evsenck should 
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^2. institution & ; :X -y- • v.,;v:*...,: r.' • 

Address; 'Department of Psychology • / • :V * ' : ■'*'•’•• 

- / - 

,, . •: . DeCrespigny Park, 'London, 

’ . /England 

‘ -V 3. Short Title of Project: 

• The Inheritance of the Smoking Habit 
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- * Brief Descnpton of Objectives or Specific Aims: 

The objective of the proposed study is to investigate the herit,ability of 
tobacco smoking habit. There hve been several attempts in the past' to do 
— this, briefly reviewed in Section 8; these fail to come up to modern • ^ ...-S'';" 

^..methodological requirements and cannot be interpreted in terms of an acceptable 
•4fff netiC BOdi f 1 * . The P r °P°sed study seeks not only to partition the variation in ' ; 

. ^the population into environmental and genetic causes, but also to provide 

° D thG type ° f Sene action involved,, and 1 to permit a statistical test ^ 
the . a f e< l Uac y °f the assumptions underlying the genetical model to be used.;"' 

• 0bjective of the stud y is to discover the degree to which the genetic v. 

•^.-and the environmental parts of the individual's smoking behaviour are determined ': 5 , ,v ;' ’ 

.-■by personality factors, and to investigate in turn the extent to which these are ; ‘ r> •' 

/- inherited* . 
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See Attached Paper 
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iization Indicate Geographical Location) 


^^^^^|?^ : Departi3eiit a l facilities include a twin register which will be used 4 ': 

-^extensively for this study, and card punching and computer facilities, including "****\ X* 
Indirect access to University Computer facilities, 

: • \,y ; ‘ - ^ ;' . <: .- . - «.v. 7 ''. 4C‘;*:'V? .>. • v^Ty 

$>. Additional Requirements: . -v-;-., : -\V:; ; - r i r! ’:V.r?-V-’i' " • v- XfXXEXX-'' X^ : \l XX^: 
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Biographical sketches of all principal and professional personnel (append) J 

^JSntS- fi nf deCision has yet been m^de about the profossio^-SSMfe^Tbl^ 

■r d *? nsequcnt ly tne onl y biographical sketch included is that' of 
Vi .principal investigator. ,.:,-:;• 


12. list of publications: (Five most recent 
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Estimated Future Requirements: :>?£!&■%■^ V -- 

Salaries Consumable Suppll Other Expenses Permanent Equips 




Overhead 


Total 


W Year 2 

£ 7,000 

: ' : 200 

7‘ ^yy 
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8 f ?Ro 

Year 3 
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£ 7,300 

200 
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It is understood ithatithe applicant and institutional officers 
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the Council's "Statement of Policy Containing Conditions 
and Terms llndkr Which Project Grants Are Madd." 
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THE INHERITANCE OF THE SMOKING HABIT 


A. The Problem 




".■;:B7■■■ •=.' • 

•• ; .. ...-. > A ';.''. r .. r .Vj 

; ?K• '. :'"•~ .=: :; 

V - "7■.’■■■••'• ;;i ;•*••'•;/v- ;•=■• 

± ^ / The investigation here described was planned in order to ' ,fXK'' : 

investigate the heritability of the tobacco smoking habit; the aim '. 

.is net only to enable the variation in the nonulation to be nnrti tinned •'•a&^SBHKTO 


is not only to enable the variation in the population to be partitioned .,. 

- .into environmental and genetic causes but also to provide information 


A*5a‘J ...... 



on the type of gene action involved, and to permit a statistical test 


Jtical model to ' .cTv 

: \ V \ • 


, V-rW 


• of the adequacy of the assumptions underlying the genetical 
be used. The general problem of the genetic determination of smoking ' 

is clearly central to such theories as Fisher's, which attempt to 





v -/A&iP 

relate the statistical correlation between smoking and disease’' ‘ 

f ' *' • . .;.7 *■’- •' -*••■' - : •• •'■'•/.• •••:;, 7 77'^'^' ; 7 

(e.g. lung cancer) to a genetic cause responsible for both smo kin g - •• 

and disease. A theory of this type has been elaborated by the "7^7 
writer (Eysenck, 1965), by relating smo2<ing to personality type, ■ •. ,.'.. 

and by showing that personality type was also related to the development 
of cancer (Kissen and Eysenck, 1962) ; it will consequently also be / ' ^ ^ 

part of the present study to investigate simultaneously with the _ ■ : 

. genetic determination of smoking: the genetic determination of personality ... 
type.. ' ■■:■■■ ■. ■ A 
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B. Previous V/ork 


Several studies have been done in this field since Fisher's 
(1958) early work; we may mention the work of Friberg ot al. (1959) 
Todd and Mason (1959) , Raaschou-IIielsen (I960) , and Conterio and: 
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;V.,Of the within-pair variance of the DZ twins to that for HZ twins ’ 

^ •;; ;;:r. ;. :i . ... - ; .......... 

is used as an F-test of the importance of genetic factors in determining 
variation, "' There aro two primary deficiencies in' these classicalA 
Studies;' they fail to take account of variation due to genetic 
. - and environmental influences acting between families, snd th«v 




involved, % 'More informative is a study done ] 


Shields (1962)» in which an additional sample 
’ 'apart was used, but the statistical treatment fe 


the statistical treatment fell short of modern **•'* 

• -'■■■■-' ----"TV — - *- '■■ ... ...-, *• .1 -v?=. 

■■'■ ■■ T; \ " : - ■■'■‘" ■ ' ■* - .^ V W r.--* + 'rn^*jax^yA> 


methods,: and' cigarette and pipe smoking were confused by adding these 


- txi ° different methods of consumption into one single index. It 
•,. ; may > concluded that the evidence is suggestive but not conelusive, 






.-'^'d. that it leaves many questions iinansv/ered, particularly those 
- relating to gene action. - Even with respect to the purely genetic 


question of the degree to which smoking is determined by hereditary * 


factors no clear answer can be given in view of the neglect of the 


.v.:^. ^ 

' '■ • v ** Av. ^*T: £T A’S ■ *■ . .V jjKrA >. 

*. F-:j: .^ , V^r 


between-family variance. 
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C. Methodology; Statistical A; VA;W \ £ r : C 




The approach' of biometrical genetics developed by Fisher 
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and, following him, by Mather (1949) provides the basis for a genetically 
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meaningful evaluation of the priicipal components of variation' which is 




readily extended to the analysis of continuous variation in the human 




population. The application of biometrical genetics to human 




-v. V vV'^i .• psychogenetics has been the subject of a study by Jinks and Fulker 
- U969), and it is proposed v to pso their model. ^and statistical'jti-eatiaet^ 

- the P ur POses of analysing the data to be obtained in this study 
‘The general ' urine iwle's" 'under lvinc thi r snwnwV'uH n 
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in' detail here. /The writer has worked with Professor 
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^ - v'^;. P as ^» slid Dr. L # Eaves, a member of his team, has agreed 


• r< .*».•.» " *■" •’*• *• "•'" ••• ••* ; 

- •. ^Consultant to this project and has been helpful ii 

.■■''/Vi.-.' */s" - -.wv.;- 

v.iiSuifrlf&iS! ■ ■ 



bo the choice of a suitable sample 


-^^4'• v -,- - ■, 

'11^11^^and incorporates tests for genotype-environment interaction 

■ V* - ♦ •: ■■••.'■ ■ *. '• • *' 

■ v .x,.; " genotype-environment correlation. The randomness of mating and the *v;-'V* 

- - - 



s an assessment of the relative importance of 


_ ,. provides 

* \ ^ \ii •-• •;• • 4?f *. : V>j ' -;•** 

£ dominance, 

/ The nodel provides a meaningful assessment of betweon-fanily 

'*".;■///? Var -bation and of interaction. These are important advantages. 


frriF V 


•- i ’V 


compared with the paucity of information that could be obtained by 
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o ... means of the classical method of tv/in comparison. 
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It isintended to obtain information by questionnaire on each 
person’s smoking habits both present and past, including questions 
on inhaling, cigarette,, cigar and pipe smoking, and in particular 






of course the amount of tobacco consumed. The questionnaire to be 


CJ 


•':v %••••,'•'•.. • ®L. aiL *» Eysenck, 1963 ). A second questionnaire v/ould deal 

- - ' . - . Tiltn the occasions on which a wi-sm -1 !•"■ ■: ' 


■w v *ct'o 


I 


, questionnaire to be used is the one prepared and used in our 

laboratory by Frith (1971), which has been shown by factor analysis 




r. .?&&»&■ 


nalysis 


Measure two nain tendencies, i.e, to smoke under conditions of >/»v •^ •• Cy; 

boredom and' fatigue, or to snoke under conditions of stress and 

anxiety. * A third questionnaire would deal with personality variablesV^^^^^^^^ 


anxi ety. , A third questionnaire would deal with personality variables, 

particularly extraversion-introversion, which has in the past been 
• shown many tines to be related to smoking,, and neuroticisn-stability | 


which has 


been shown to correlate with smoking only in women (Eysenck, 


1973)• In addition, the questionnaire would contain a Lie Scale, 


mm. 


to; test for test-taking attitude and dissimulation (Kichaelis and 


-rfcgawwa 
■•«■••••■:■ -*■■« 


' Eysenck,, 1971), and another mental health scale which in preliminary 
;. wor k we have found to correlate with smoking (unpublished). The ' ^l^ tl 

‘H^P^- ,: ; ,total questionnaire would be printed, with instructions,*and laid 
^ out to maize transfer of results to computer cards easy; all analyses . V 

-tfrt •'would 1 be carried out on the computer, using specially written programmes. i^fi 


- C i SK - .v;« 




E. Kethodblogy: Sampling 


Tf’ '• / '*• '.... • " ;. . . ■ v ; • •••' ••• 'Z?:. .:?-t • y : ; 4 : ; ' • * n 'iS r> -\ 

The choice of the sample to be tested is of course crucial 


yjwiSffl- 

. • >• - w t. &*■&&&•■- 

- 

7:§§g, 

1 




- to. the v/hole investigation as the parameters of the model require 
>•■ ^ to be measured and tested for fit by reference to particular types of 

family relations. It is possible to deduce from the model quantitative 
rules which maximise the information obtained for each test carried 
out (Saves, 1969), and Dr. Saves has kindly worked out an optimum 

<’*??• :‘ v '^ -* •' /A-? L .v : • • 'V f 5rj * i.r^T • /■ V'*/^ - *V’'* 

of pairs:, with optimum numbers for each set of pairs* to use iri 

.' *•pKrv' >/,‘ 

-'the proposed investigation. v The list is as follov/s: : 












PAIP3 

Father-son together . 

Mo ther-dauglitor together 


V - v 


r\t 


HU1IB3R 
OF PAIRS 




Vi-. 150 

* •* -V** . ’ J 


:. -' : vm 

■ •• ■; • 

> •?/ 

• '• '• "- *V 

J . . 

V.; 


Father-daughter together 
. • Mother-son together .'Jv( 7 

Kale sibs together 
Male sibs apart ; "- 

'Female 8ibs together ' 

Female sibs apart 
Unlike sex sibs together 
V / Unlike sex sibs apart 
. ’ Male MZ together v 

Female HZ together 
Unrelated males together 
Unrelated females together 
...... Foster-father - Foster-son 

Fbster-father - Foster-daughter 

Foster-mother - Foster-son 


-A .,’A ’V, -U 100 •. \ , . , , -J . . 


• 150 




.100 

^^150: 


100 


■*.- vr- • 

V«: 


.... ...... iTL?r^-;..v V 

Vv^V* 

•' V:". ; ■; Y>.‘.'£C 100 ' 

:rV-A-;A. A 

: loo ’ 


■ ■ T *«^- 
' .-'VrA f V 






-'W 


>;V>‘ 




Foster-mother - Foster-daughter 


100 
: v.150 
150 
150 
150 
150 
150 




r v • • . . 


t . 
f v - 


* . 

i • i - ,' V; 




Professor Jinks has suggested: that, in addition:, data be obtained 
from the parents of sib pairs, and from the relatives of parent-child 
pairs. This would provide a "second sample" from which data could 
be selected if necessary to augment particular statistics for further 


analysis. Something like 1,000 families should provide enough 
independent pairs to satisfy the requirements of the design 
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' requirements; it is unlikely that v/e will be able to obtain all the 
needed data, or that we will be able to obtdn them in the precise 
proportions laid down. Fortunately the design is not rigid, in that 
some of the information is redundant; the skill in the analysis lies 
of course in making optimum use of what information is in fact 
. available. It is for this reason that Dr. Eaves would be retained 
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, as Consultant, k:;;k.k;k ’ kV . .• kk.;^./' kwk:- 

jV... Partly in preparation for this study, v/e have inaugurated a 
twin register which, at the moment, contains approximately 1,000 
pairs of twins; these will provide us with the beginning of our 
sample, together with their sibs, parents, grandparents and other 


T" " ■ \ i■< 
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;■ '/*$£»»• 


•'relatives. Foster children will of course have to be traced 

• ''■/yyU • • v- . •- * ^y. 

' separately, through adoption agencies. ; ; ^k%- : ~ ; k.-•' 


- - 

-«Vv- 
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: v .r" 

.V^v^iCY'* 

■•-•. ->'*T 


F. Budget 


A‘ : ■* 

. *■ - *•*'.' ■■• 

«;••*;■ •- 




The work requires two Psychologists, or one Psychologist and . '-p£ i- 

one Social Worker, to trace and contact the subjects for the investigation;; k- ...krk 
• it is too early to be able to nme the people involved, -.In addition, 
one Secretary v/ould be requiredi. Dr, L. Eaves v/ould'act as Consultant. ' v rXifl&fi’' 

In addition, there is provision for postage and 1 printing, and for t ,>k 

travel as not all the subjects live within the Greater London area. '* r •'’. 

Details are given on the official form. It is proposed that the 'kkkk- 

study should continue for three years In all. I would personally JJk ir - 

• 1 2;:S/ 

direct the project and be resnonsible for the analysis and the writing : w '* V 

• .r;*yx.m' »: ''■$*£&■■ 


• * a t- 


> ;=; 





Xkk Ce.g. foster-children and parents) will -require-personal ■: 
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Dr, R.C. Eockett ' .. - • ' _ •■ 

Acting Scientific Director 

The Council for Tobacco Research - U.S.A, Inc,, 

110 East 59th Street 

New York 10022, . > 

u.s.a. V^U . ■ „ ■. ,77 7 7- 



Dear Dr. Hockett, " V ;7 "■';••• 'l;'' 

Thank you very much for your letter of July 3rd* I an happy 
to. see that you consider the subject of ny proposal to be relevant 
and I will be sending you the formal application v/hen it has been 
approved by the Board of Studies here. I quite agree with your 
suggestion that it would be advantageous to separate the two questions 
involved-, and consequently will only cake an application with respect 
. to the heritability project. 



.• There are one or two things which I v/ould like to say in ’ k 

addition to the formal application, so that you should be fully •. .-vV .’' 

informed of the position., 7 77^7 .ty 77.>.- :. : >'7' ; = '.7-7k77'’,77 


1. / ' I cannot, as yet, give the names of the people I would want to ‘ J\ 
“appoint to carry out the work on the project, because it is impossible 
to tie people down to participation in a project which has not yet 
been approved, and! would in any case not start for siz months or nore, 

I do,, of course, have several people in mind and will have no difficulties 
in finding suitable people when' final approval has been given to the 
project. 777;*^ - 7 V . ...J ’_;• '-S- \ t: \ ... • 


2. The salaries involved are pretty realistic in terns of the hero 
and now, but there is likely to be an' increase in salaries due to the 
impact of our high rate of inflation and this nay put out ny estimates, 
particularly for the second and third 1 years; increases for the first 
year could 1 probably be absorbed by the budget, provided they were 
not too large (salary scales sire negotiated for all British universities 
and' we have no choice but to fall in line)., I believe the position 
is quite different in the United States. v ; . ■ v -~ 

4 V £:- - 7 -- "7 *..-v ■ -^7 

I have tried to rush the preparation of the application . ,.■»?. 

soner/hat as I shall be going on holiday soon, and there will be - . 

no further meetings of the relevant Boards which have to approve vr 
applications before the middle of October. I would therefore be ... 
most grateful to you if you would look carefully through ny application 





Source: https://www.industrydocuments.ues^^f(i,|/docs/gyylOOOO 


1003538764 








.V*. 





/'before passing it on, and if you discover any serious deficiencies 
I would prefer you to send it back to me so that I could remedy these 
deficiencies^ and prepare a new submission for consideration! later, • 

v • I have of course given amounts in the budget in sterling 
because of the uncertainties in the parity for the time being. 


: ■ • With many thanks for the interest you have taken in this 

application* : *. V." r - ■ -v. 


. i 
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01*703 5411 


November 3rd 1972 


Dr. R.C. Hockett 

The Council for Tobacco Research - U.S.A. Inc., 
110 East 59th Street 
New York 10022 
U.S.A. 


•ij-.* Dear Dr. Hockett, . y ’ ' ; r • 

y: Thank you very much for your letter of October lSthw 

The Board of Studies here have agreed my application and I 
: 7 would therefore like you to consider the application I sent 
in as the final one, with two minor alterations. I would 
like to incorporate your suggestion in your third paragraph;,, 
i.e. insert the word "determinants" in the sentence dealing 
with the inheritance of the smoking habit. I would also 
like to add the following references to the work by Lyndon 
Eaves, whom I was suggesting as Consultant. 

EAVES, L.J. Short Communication: The multivariate analysis 

of certain genotype^envlronaent interactions. 
Behaviour Genetics . 1972, 2, 241-244. 

n The Genetic Analysis of Continuous Variation: 

A comparison of experimental designs applicable 
to human data. II. Estimation of Heritability 
and comparison of environmental components. 
Brit. J. Path. & St at. Psychology. 1970, 

_ 23 , 189-198. 

M Computer simulation of sample size and! 

experimental design in human psychogenetics. 

Psychol. Bull. , 1972,; 77, 144-152. 

~ If you would prefer me to re-write the application 

I could of course do this, and if Dr. Seltzer has to make any 
additional suggestions, that would of course have to be done. 

As regards the timing,. April 1st would serve just as - 
well as January 1st;, except for one thing. We have a grant 
from the Kedical Research Council for twin research which is 
running out at the end of this year, and it would be very 
useful to keep one or two of the people engaged on it to 


-'- V-. 


"Contd.,....., 





£ ' work on this new project, in view of their familiarity with 

$ ■ the twin register, methodology, etc. The problem could be 

solved, of course, if the Council could make a special interim 
grant of, say, £2000 to cover the cost of the two people 
involved until April. I don't know if this is possible -^ 
■■’’V?:* tout would certainly ease some of my problems here. 




• ; f.The Animal Study, for which we had a special grant from 
the Council, has now been completely analyzed and is being 
written up; I will let you have a report as soon as it is 
finished:. -The results, I am afraid, are on the whole negative; 
this is perhaps not surprising in view of the short duration 
of the grant (12 months) which meant that we had to use very 
strong carcinogenic agents, which may have obliterated any 
exisiting differences between the strains. I would appreciate 
your advice on whether it would be worth while in due course 
to apply for a proper grant; perhaps you could form a better 
Judgement when you have received the report, ' 5 




During a recent visit to Rome as Consultant to the 
Italian Ministry of Education, I made contact with some 
people working with various types of cancer patients and 
managed to inaugurate a research programme similar in some ways 
to what I have done with Kissen, i.e. comparing the personality 
of cancer patients with that of controls also coming for " i; . 

diagnosis. This should produce some interesting results 
in due course. 



With kind regards, 








December 5» 1972 
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f. To: , .; The committee comprising Drs. Jacobson, loosli, and Sommers 

" Subject: Gary D. Friedman, M.D., M.S., Kaiser Foundation Research' ; "ii ?•$•■•-• r '^i?0& 
; v : ;.v,i.' .Institute, Oakland, Calif. • ... ^ 

• Continuation application No. 787 A ' -'y '.-Vi'i ’ Vyo: ‘ '* A ---X' 

. . "Characteristics of Smokers and Non-Smokers” a 1 






History 


V-V'i-- 

■« vr4 : }'’••»> i, .. 

- . v - VV : - 


j. 




A two year plan was approved by the SAB in 1971: 

Grant 787 was $99? 9^1; the current Grant 787 RI is 
for $ 98 , 980 . . ‘ -.c 

- ' -~v v •<£ VvV •••GaGBG. 

Application No. 787 A requests $101,100 for 1973- ' ' ' ' 

1974, plus one additional year. As there is no 
commitment, this competes as a new application, .GiGy.' 


Document Submitted (attached) 

Application dated November 15, 1972. 

Comment 


v*. ‘ V 

wm :: m 


The Planning Committee will be asked to consider this 
.• . ■ ' ; application on December 8, 1972. 



F.W.Ni. 


FWN:wg 
kncl. 

cc: Dr. Gardner 
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Gary D. Friedman, H.D.,M.S., Principal Investigator 
Carl C. Seltzer, Ph.D., Co-Investigator • 

v ->, - “ '** .* * •*»' "> v*»* * * * * 

Department of Medical Methods Research * 

Kaiser Foundation Research Institute ’ *' ' **“ 

3779 Piedmont Avenue . ; * y ' . 
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3. Short Title of Project: 

', ->J-< *> Z' - - 1 - ” 

Characteristics of Smokers and Kon-Siaokers 


P 

j ;>V v* 

'^v r n 


‘ -*-*> - ** »- . 1 * : ? - V.'"’-: -’«t ‘ V-v; ^ 

. A* ProposedRenewol Storting Date; (Anniversaryor officr) February 1, 1973 . . \ y t # ; r ,Z 

*yxyfl t - shvZ \ s: r - —* -» *>.- * * ,*’r:r^ v ' - ^ ;vt! ; V *' t /r 1 

. 5- Discus* ony Important Changes or Additions to Objectives or Specific Alms: . . v * . } r *\T* * ***- „ ; 

C Our basic objectives are unchanged. We wish to continue to provide detailed * 

and definitive information on the characteristics of smokers and ! non-smokers. Our \ OV* “* 
progress report describes what has been completed and what areas of work are still _^ ^ 

in progress, - # 


r k > _ , . ; 

V* \‘£\t 4 

/"V 


There remain a number of subjects and areas of concern that have not been 
, analysed yet. For example, much work needs to be done with our data in the area of 
personality characteristics, socioeconomic factors, pulmonary function tests, urine 
V.’ findings, morphological characteristics and medical history to name just a few subjects v?- 
£ In addition, we would like to begin assembling some of the data that go beyond our * 

• original objectives. This would involve looking at factors that relate to changes “>*««&- 
,r in smoking habits between two multiphasic examinations, Specifically, what are the 
. characteristics of smokers who quit’as compared to those that continue smoking, and 

* what are the characteristics of non-smokers who start smoking as compared to those 
who remain non-smokers? We would also like to work more with some of the family 
history data that were not computer-stored in standard fashion, as were the other 
variables we have analysed* 






<< 


Thus we can foresee at least two or three years of additional work along the 
lines described above and would hope that the Council for Tobacco Research-U,S.A, 
would consider a renewal of our grant on this basis, 


* ' J r v * 

1 ? 
x&'Zfcr 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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7. Change* or Addition* Jo Experimented Design ond Procedure*: (Alloch Seporote Pogej) 




• .Additioriol Requirements: 


«r < t\ :■ 


f V. 1*. *: * - ' 
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. ^ C'^aes in Personnel with BiogrctphicollSkelches of new Personne] (oppendj t . . , 

- ^-dealinewith J ? y * he su P ervised the fi«u»l analysis and wrote the'paper^ 

It 5 ftLf his P arti cipation i„ this project aSd oe handed 2b* » 

- " to tke professional' personnelbod S ct. His biographical sketch is ittached? 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





In the proposed project we will analyze data already obtained on more than ' -Vbg' 
100,000 subjects who have been routinely processed in 1964-1968 through the automated 

C 'multitest laboratories of the Kaiser-Permanente Medical Group, Oakland and San Fran- -V_ 

''cisco, California. Subscribers to the Kaiser Foundation Health Plan in the San Fran- 
,cisco Bay Area have had available to them a multiphasic screening survey as part of a 
■ « , periodic health examination. Supported by the U.S:. Public Health Service and the Kaiser 
^“Fbundation Research Institute, this screening survey has been developed into a standard- ^ 
i 7 ;Ized Automated-Multiphasic Screening (AMS) procedure. (See Appendices B and C) . This 
.-.a * screening program is supervised and conducted by the same practicing physicians who . 
furnish the medical examinations,treatment, and follow-up care. : ** * *'/*«. ** 

- - • ' . . - ■ - 7 "”- * " 

- 7 - - - • - * 

\^7 7 * In these laboratories, automated, electronic, and computer equipment are used 
as an integral part of a routine periodic health examination and an analysis of approxi- 
\7 mately 40,000 subjects annually*. During the period 1964-1968, a total of approximately 
170,000 examinations have been made. About two-thirds of the subjects have had more 7 
CJ.rthan one examination during this same, period. This proposed study will deal with the * 
data obtained on each subject's first examination regardless of how many he has taken. 

• While the data from subsequent examinations are of considerable importance in providing 
information on changes in individuals over time, it is first necessary to analyze the 
"baseline data for the initial examination. This will provide the basis for future 
7 studies of changes in the characteristics of those persons who have been examined more 

.77 than once over the 1964-1968 period. 

-* ... .• . * 


•istics of those persons who have been examined more 

7 ' . - l. ... v- ^ 

* *.' r / ~:: 


7' A description of the automated multitest laboratories and the procedures 

involved in the screening process are contained in the pamphlet entitled "The Multi¬ 
test Laboratory in Health* Care," and designated as Appendix D« The automated multi- 
test laboratory provides for each subject the following data: anthropometry, an 
electrocardiogram, pulse and blood pressure recordings,, chest x-rays, breast x-rays 
(women aged 43 and over)i, visual and hearing tests, respirometry, medical and psycho¬ 
logical questionnaires,, and laboratory tests including serum glucose, creatinine, 
albumin, total protein, cholesterol 1 , uric acid, calcium and transaminase (SGOT), 
blood hemoglobin, white cell count, and urinalysis for pH, glucose, protein, and 
bacteria. (Details in Appendix E) , 




Anthropometric Data Provided 


7 ,** „. 


P. 


Height 

Weight* 

Triceps skinfold 1 
Subscapular skinfold 
Shoulder height 
Iliac crest height 
Wrist height 
A-P head length 
A-P chest diameter 
Xyphoid* height 
A-P abdomen diameter 
A-P thigh diameter 
Head breadth — -; 

Bi-deltoid diameter 
Transverse chest diameter 
Bi-iliac diameter 
Bi-trochanteric diameter 










Electrocardiogram' information provided (at rest) 

6 electrocardiogram (ECG) leads (AVR, AVL, AVF, 

Vi, V 3 , V 5 ) are simultaneously recorded by means 
of a direct optical recording oscillograph. The 
ECGs are subsequently read by a cardiologist who 
records his interpretations on a "mark-sense" card, 
(see AMS -Electrocardiogram IBM card for various 
classifications). * 

Chest x-ray - „V 

A 70 mm posteroanterior chest x-ray is obtained, 
and read subsequently by a radiologist who records 
his interpretations on* a mark-sense punch card. 

The x-ray is examined for abnormalities, v cardiac7§| 
enlargements, etc. v 7 


■ * S 

Z' - 
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Laboratory Tests (many of which are 
derived by a multi-channel automated 
chemical 1 analyzer) 

Serum glucose 

Cholesterol 

Total Protein 

Calcium 1 

Creatinine 

Albumin 

_ Ttansaminase (SCOT) 

Uric Acid 
Hemoglobin 
. White cell count 
Urinalysis for pH, 
v * ,. > protein 
/i. .. * bacteria * • - 

Blood group 


Activities - number of hours 
spent in 

sleeping or resting 
self-care 
leisure time 
usual work 
sitting 

standing s - . . 

exercise 






* ' r 




The basic classification of the subjects will be derived from their smok¬ 
ing, habits, obtained from a self-adtninistered questionnaire. (Question numbers 
335-342, 361-368 in the Interval History Questionnaire and 141-147 in the Past 
V;-; Medical History Questionnaire). This will permit the classification of the ;> 
V subjects into non-cigarette smokers, cigarette smokers by amount (less than* 

* 1 pack a day, 1-2 packs a day, 2 packs a day or more), inhalation, ex-cigar-_, 

^ . ette smokers, cigarette smoking duration (less than 10 years, 10-20 years, 

~ more than 20 years), and current cigar and pipe smoking in men. The series 
will be further classified according to sex, age, and race (white, black, and 
yellow skin color). The series yields approximately 82.percent white, 12 
percent black, 4 percent yellow (oriental), and 2 percent "other / 4 Males 
comprise 45 percent and females 55 percent of the subjects, with a median age 
of 45*7 years for males and 46.0 for females (14). 



The data are stored in the data processing center on computer tape. Data 
processing and analysis will be performed by means of an IBM 360/50 system. 
Generated smoking classes by age, sex, and race will be compared for morpho¬ 
logical, physiological, socio-economic, psychological, and behavioral charac¬ 
teristics obtained by the AMS program. Means, standard' deviation, frequency 
distributions, chi squares, and other tests of significance will be derived 
on the'pertinent data. . * 



To determine how closely the multiphasic subjects represent the general 

Kaiser Health Plan population, a survey will be conducted in or about October, / 

1970. This will involve sending questionnaires to a 5 percent (4,000)* random 

sample of the Kaiser Health Plan population in the area served by the Oakland ' w 

AMS laboratory. These questionnaires will contain the same smoking questions As- 
mentioned above, as well as other social and demographic items. Non-respondents 
will be contacted by an interviewer when possible. 


o 


Being a complex”organlsm, man must not only be ev"aluate3~i’n a ^univariate, 
but also in a multivariate fashion. These data afford the opportunity for 
such analyses. But even with the large number of available variables, this is 
only a partial picture 





tre, since many large demographic influences must be delineated, 

v't"; • ■' • 10035387 ^ 7 ^^ 
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such as air pollution, occupational exposures, style of life, etc. As * 

* the results of the comparisons appear, we will begin to see if there are 
any major groupings of characteristics which differentiate smokers from 
‘nonsmokers, and which may suggest themselves for an insight into smokers* 
and nonsmokers 1 profiles. : t . . t ; ^ 

The nature of the study is such that its activities cannot be easily 
tr separated' in 12-month periods, but should be considered as a* 24-month study 
However, status reports will be furnished as required, and the 12-month 
report will be submitted together with a projection for the next 12-month 
'period. 


v Never before has such extensive and manifold data been available on 
such a large and varied series for analysis on the basis of smoking habits. 
It is the type of information that many have been seeking to help answer 
the question as to what extent smokers differ from nonsmokers, apart from 
their smoking practices. Furthermore, such dlata are here available for an¬ 
alysis without the enormous cost which would be necessary for obtaining 
such basic information. . ; 




c 
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R: REDACTED MATERIAL 


3. 




11. Budget (for coining year) 

CHARACTERISTICS OF SMOKERS VS NON-SMOKERS RENEWAL 


A. Salaries (Personnel by names or category) 
Professional 

• .. . Gary Di Friedman, M.D. , M.S. 

Carl C. Seltzer, Ph.D. 

A. B. Siegelaub, M.S. . ; ' 

* * Loring G- Dales, M.D. 

Technical - - , 

Programmers (2) 

* , Clerk-Typist # . 


B. Consumable Supplies (list by categories) 
Office supplies & copying 


C. Other Expenses (itemize) 

Travel by Dr. Seltzer, Bos ton-Oakland 
(3 trips each year) 

Travel to scientific meetings (4 trips) 

Data processing 

Keypunching 

D. Permanent Equipment (itemize) 

2 Punch card files @ $180.00 ea. 


E. Overhead (15% of A+B+C) 


31, 1974_ 



* % time 

Amount 

• ^ 

20% ’ 
20% 

• - V 30% 

20% 

REDACTED 

r -T * 

• v ’ > - 

- '-J m ’ *. 

200% 

26,400 


100% 

. 10,440 

- 



- «. 1 * '* •7 

Sub-Total 

$62,200 


* 

1,100 

't . ' 



■ v »*->. 

. Sub-Total 

$1,100 



REDACTED 

- 

20,000 

. ** 


500 

* 

Sub-Total • 

$24,300 



360 

~ • ;* 


* 

“ ' 'f 

^Sub-Total 

$360 



$13,140 


Total 

$101,100 

//* ( 


|T IS UKDfPSTOOO THAT THE ARRUCAKT AND IKSTUTIOKAl 
OiriCUS IN APPLYING FOR A CHANT HAVE AEAO Ak D FOUND 
ACCEPT A’O1 1 THE COUNCIL'S "STATEMENT OF POUCY QON T A< H— 
I KC. CONOf T» OHS AND TERMS UNOE* V/H* CH PROJECT GRANT'S 

Are Hade.* ' - ' ‘ v 







„ -V.- .V-v-'V* . * ■' ^ j'z *•» -S' S' V* v. 


Signature h3k 

DIRECTOR OF PROJECT^Gary D. Friedman, K.D. 


«. ... k Tcicmowi i- 

. 0,R£CTUK u *\^ Clifford Teene/S. 

' id03538W6 T “ B !l^ 
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4. 


Budget (Estimated 2nd. Year) 

CHARACTERISTICS OF SMOKERS VS NON-SMOKERS RENEWAL 
FEBRUARY 1, 1974^-JANUARY 31, 197,5 

A. Salaries (Personnel by names or category) 

Professional 

Gary D. Friedman, M.D., M.S. 

Carl C. Seltzer, Ph.D; 

A. B. Siegelaub, M.S. 

Loring G. Dales, M.D. 

Technical 4 ' • 

Programmers (2) 

, Clerk-Typist 


B. Consumable Supplies (list by categories) 
Office supplies & copying 


C. Other Expenses (itemize) 

Travel by Dr. Seltzer, Boston-Oakland 
(3 trips each year) 

Travel to scientific meetings (4 trips) 

Data processing 

Keypunching 


D" Permanent Equipment (itemize) 


E„ Overhead (15% of A-HJ+C) 


X time 

Amount 

20 % 

20% 

30% 

20% 

* (3 
§ 
s 

m 

o 

200% 

100% 

27,850 

11,020 

Sub-To Cal 

$65,660 

' ' 

1,100 

Sub-Total 

$1,100 


R 

Sub—To tal 

R 

20,000 

500 

$24,300 


0 

Sub-Total 

0 


$13,660 

Total 

$1(16..770 , 


~ \: r -* i * ‘\V. * ‘ AT 


f- ' * • ' ' Vs' -'-'s-' 

V , TV' p' - 


• ~ * T. * . V » ' - - . • 

- >- •'* - *> 

;v *;X>a:C >*?:■>*■$ ;*-*■ '■'-T'-'-.vV , 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 



R: REDACTED MATERIAL 








S^D 


^* !* *.-*^* (Rowing Infortnauon for tUpro/mfonjtpertonnci Jhtcd on ixxje J> beg*runny with the Principal JnrcUtpjtor, 

CnntffUtdltoo p.*jct »r*J /offor/ the xwnc (tencm/ format (or r*ch penary.) \ 


Epidemiologist, 

Loring G; Dales Medical Methods Research hJ 

*v$&.^ -* '•••TO* . . . , _‘i2# ;. 


hrag 


LACE OH DIRT II (City, Slat*, Country) , 


0 


PRESENT NA1 (O’iALin Y (It no&U.S. entttn. SCX 




• ** JV v EDUCATION (tiejtft \/;th bxaljurcjic trainin') inx! metudepo’uJociotJti 


INSTITUTION ANo'LOCATION * ■* , ‘*-;C’V 


Jiiiim #ni[«iin . ,<• •- „..- - 

fxffrjrty * * *v-* K ; ./ ,. '* : 

■STHHfOKO SCHOOL or Me 91 ClNC ' * 

~ISJ£*W5HIf, TUFTS-NCW EaCL'MIDiftCfll ext CCMTEA, BOSIOK 
UlirVEBSJTY or Cm.it. Sex. Of Pliitic KCUTM 
FE5IDEUCT, pAEr, Meb„. U-C. Sot. of PuiLtC KSUTX 


honors . . . ; ,. 

. w . * “ - - \ " - y-**’ ** 

’ Phi Beta Kappa (undergraduate) 


* - . SCIENTIFIC _ . , . 

HELD - V r * 


MAJOR RE SEARCH INTEREST 


Epidemic logy of non-infectious diseases 
%t ^£ Environmental' toxicology .t*" ■ 


S^W- RESLAnCH SUPPORT (S<» insirvcuons) 

i-vSk-^L' -VH-. V ••- 


lev 

?j&uCprU-£?u *+?* x ' --Ii * .*; ; */ 


IROLC IN PROPOSED PROJECT 


* . -a 




?• * r->-/-'yA : V‘^ >r r 


RESEARCH AND/OR PROFESSIONAL EXPERIENCE {Suntng t/ith present ooshton^ J>U trowing mcTexpetitnct rtier»ni to r/e» of profeey List*' 
or most tcprcuntolirt pubCc*tfonz* Do not exernf 3 pijei for eteh indivtdujLi . *—,•*- *'* ’ '■» .V** Z** r-wP-f.-r r. : 


JH-C 


v —-. 4 * - ' 

^^STMadical Off 


*■*' -.us? 


4^- 

5 ^ 




HhS J90 

K<^. 3 ?0 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 


1003538778 















Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 


1003538779 







^K^ CTR GRANT #786 . r-;- •/"' '' ; v^*.\{:?V.Progress Report No. 2 



CHARACTERISTICS OF SMOKERS AND NON-SMOKERS 


This report summarizes our activities since our first progress report of 
October 15, 1971. - 

Our initial retrievals and tabulations of all multiphasic variables for 
smokers and non-smokers are essentially complete. In carrying these out, we 
1:0" focussed on a population of about 89,000 subjects who had multiphasic examina- 
tions between 1964 and 1968, and who were classified as having white, black 

• . ~.y. .... 

yellow skin color, and who gave consistent and complete enough answers to 




; v, questions about smoking that they could be classified with confidence into 


V/- '- 


a; 

tv* 


one of the smoking categories that we defined. 

- ^ '- 7 -.T : c. We have generated many volumes of computer output similar in format to 

fr-.;.; those shown as Appendix B in our first progress report. Our efforts of late 

.ggCo have been directed mostly towards looking at specific subject matter areas in 'v:^V. 

depth, inorder to present and publish our findings in a way that will be 
'^■‘meaningful to the scientific and medical community. We have made much progress 
•'€ toward this; goal as will be outlined below, but there is still a great deal of 

work to do in the future if we are to take full advantage of the Kaiser-Permanente 

- , ... 

'; ; j: ■ , >v -' . .. .*.• •• ’; 

, data base in characterizing smokers and non-smokers* - 


; rt 
! ■ '& 


J :.f 2 & 
I •• V 


Yi*/' 


W-v 


. : The various studies that have been fully or partly completed to date are 


summarized below. Results that have not yet been published are presented as Q 


,vr- 

l* -<&• 


>: ; m : 


confidential privileged information, " 

Smoking Among White, Black and Yellow Men and Women: 

Kaiser-Permanente Multiphasic Health Examination Data, 1964-1968 . 

This basic paper provides a description of our study population and 

Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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( 2 ) 


describes our methods for assessing and classifying smoking habits. Detailed 




data about smoking habits are presented according to age, sex and race breakdowns, 




To our knowledge, this is the first large scale U.S, study to provide information 
on the smoking patterns in "non-whites", subdivided into blacks and orientals. -Vf| w 




This has been published in the American Journal of Epidemiology (96:23-35, 

1972) and 20 reprints have been provided to the Council for Tobacco Research^U.S.A. ' 




Stacking Habits and the Leukocyte Cbunt: 


This study explores in detail the relationship between smoking habits and 'P*;- ^ 
the leukocyte count, a relationship which has been discussed very little in the 

-literature. In our data cigarette smokers had, on the average, substantially .ppp 

. ■ ... . . . . ' 

higher leukocyte counts than non-smokers, with exsmokers and cigar and 1 pipe 
smokers being intermediate. The leukocyte count was related to quantity - . 
smoked', inhalation and smoking duration, We looked at a’ number of variables 
to try to explain the smoking-leukocyte count relationship, . The presence of 
chronic bronchitis explained a small part of the difference, but for the most 
part, the smoker-nonsmoker difference'in leukocyte counts could not be attri- • - 

buted to disease or to extraneous factors. Most of the changes in leukocyte 
counts in persons who started and stopped smoking were consistent with an /' 

effect of smoking, 

This study was presented to the Society for Epidemiologic Research, 

Houston, Texas, May 6, 1972, It has been accepted for publication in the 

* • • 

Archives of Environmental Health, and is scheduled to appear in the February 

h* 

or March, 1973 issue. - © 


Smoking and Drug Consumption in White, Black and Oriental Men 


i and Women: 

HrilD ^ 


This study fills an important gap in knowledge about the drug usage ^ ^ Qp* 
characteristics of smokers and non-smokers, While some information has been 

__ t i ♦' r , v '1 . t ___ i ij .4.J__ __ i __ , __. j_ __ *' " _’ i __ 



non-smokers, little if any information is available about differences in 

usage of the major classes of medicinal drugs. Our analysis of questionnaire 

responses of smokers and non-smokers has revealed some striking differences 
V - ... ; ... , 

in the percentage who take various drugs, particularly in the younger age groups, 

This paper is complete and has been submitted to Clinical Pharmacology 
and Therapeutics, 


Cigarette Smoking Habits andl Serum Chemistry Tests : . 

Our data analysis with regard to differences between cigarette smokers 
in serum chemistry tests has revealed some striking and interesting differ¬ 
ences, On the average, creatinine and albumin levels were lower in the 
smokers of both sexes, while the opposite was true for one-hour post-challenge 
serum glucose. Globulin levels were consistently lower in the women smokers 
only. Uric acid concentrations were lower in the men who smoked. Cholesterol 
levels were higher in the white men who smoked but not in the black male 
smokers. Calcium and SGOT levels of smokers were quite similar to those of 
non-smokers, - 

Where the serum chemistry concentrations of the smokers differed from 
those of non-smokers, the associations were examined for relation to 1) the : 
interaction of other variables correlated with smoking and 2) the quantity of: 
cigarettes smoked'. In the cases of serum albumin, uric acid, and! cholesterol 
the evidence, while not constituting proof, was consistent with the hypothesis 
that cigarette smoking directly caused the difference. The difference noted 
between smokers andl non-smokers in serum glucose concentration appeared to be 
partially related to differences in alcohol consumption habits. In particular, • 
it was of great interest to note that among non-drinkers, smokers did not have 


high serum glucose levels, 

A manuscript has been completed and is now undergoing some final editing 
andl minor revisions. We plan to submit it to the Annals of Internal Medicine 


(A) 


Cigarettfe Stnoking and Exposure to Environmental Hazards : 

In analyzing the multiphasic questionnaire data we have noted that more 
cigarette smokers reported occupational exposure to environmental hazards 
than did non-smokers. These hazards included chemicals, gases, engine 
exhaust fumes,; metal and plastic fumes, various dusts, extreme heat and 
loud noise:. Since these exposures have important pathogenetic effects 


V ;V' 


they should^ be taken into account in population studies of smoking and health. 
Accordingly, we plan to publish these findings. A first draft of a manuscript 
has been completed except for one section: we are presently interviewing a 
sample of multiphasic screenees to validate the questionnaire responses re¬ 
garding these exposures, and to gain more insight into exactly what is in¬ 
volved when a person reports, for example, an exposure to loud noise. 


Smoking, Hearing Loss, and Exposure to Loud Noise: 

V 

The National Health Survey found an increased prevalence of hearing loss 
in male heavy smokers. We also found a greater prevalence of hearing loss in 
smokers than in non-smokers. However, because we also noted increased ex¬ 
posure to loud noise among smokers (see above) it seemed important to take•~ 
noise exposure into account in analyzing differences in hearing loss between 1 
smokers and non-smokers. These analyses have been completed. We have found 
that, compared to t he much stronger relationship of hearing loss to age, sex 
and noise exposure, smoker -nonsmoke rs., diffe rences are relativ ely slight. 


A first draft of this manuscript is mostly completed! and requires only 
some additional review of the literature. 


- •►<••••.. ’ >'V 

Smoking; and Response to Health Questionnaires: •' 

During the first year, aided by CTR support, Drj Thomas Oakes conducted 

V •; -• v>;.-' y -s-v v' -.--i.-v - 

a survey of a five percent randtora sample of Kaiser Health' Plan Members in the 
/ " ' ••• y., . r .‘ 

Oakland-Berkeley area. Some results of this survey were mentioned in our 
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each requiring an additional letter or other means of persuasion to gain coop- 
era tion. Thus It was possible to grade or categorize respondents according to 




possible to grade or categorize respondents according 

__ _ _»_ __ t__ i _ j _•. .•.wi^r-ss 



.5- r ; : i' .. age, smokers respond less readily and promptly than non-smokers. The most coop- 


♦ erative group were the exsmokers. These findings suggest that there are important 
psychological differences between smokers, exsmokers, and non-smokers. The 


analysis also involves looking at cooperativeness in terms of disease status. 






. A first draft of this manuscript is complete and is undergoing some final ... 
^^cditorial revisions.'.: 

Smoking and the Use of Medical Care Facilities: •* '^V-'v: ^ >:f ' Vr '' r \''~ }: 

Based on the same survey Dr. Oakes is: completing a manuscript about the 
■^^^j^relationshlp of smoking to the use of medical care facilities including multi- 
phasic checkups, other checkups,, doctors* office visits and hospitalizations., ’ J 

Several differences were noted between smokers and non-smokers in the use of . - 

-. . - 

no 

manuscript is complete and is undergoing some final 





si^ : editorial revisions. 


r'** v : ^ ' 

* *v »v*l> • - •• •.•■'•-■.. . ' 


took fewer checkups than' non-smokers^ 

. ,* ' ' *V #V I- 

U|p 

-‘^r'xT ; 

'■•■• ; -- v 5 ’iy>‘v 


- '. Multivariate analyses to djiscrimingte between smokers and non-smokers : 

. ' ! • ® r * hry has been analysing groups of questionnaire responses in an ef fort 

-, r.vivf- to find those combinations that discriminate best between smokers and non-smokers. 
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point of view. It would be of value to identify those combinations of 
characteristics that best characterize smokers. Also it will be helpful 
to other research workers in this area to learn which statistical methods are 
the most powerful. " V '. 



Distinctions between Cigar and Pipe Smokers 



Host studies of smoking effects have grouped cigar and pipe smokers into 
one category. Dr. Seltzer has recently published findings from Veterans Admin¬ 



istration data showing some striking differences between cigar and pipe smokers 
regarding both body build and socioeconomic characteristics. 

A detailed comparison of the characteristics of cigar and pipe smokers 
is now in progress using our data. This will provide a much more definitive 
study of the question since larger numbers of subjects are involved. 
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"> To: ■ • . ;•,* The committee comprising Drs. Bing, Cattell, and Jacobson 


• ,#-?! r !V-7.' 


Subject: B. Bhagat, Ph.D., St. Louis University School of Medicine, 
. St. Louis, Missouri . 

. Continuation application No. 588D ■ • '• ^'• i : : -‘: '•' ; 

"Effect of Chronic Administration of Nicotine and Stockin g 
on Brain Biogenic Amines" . . . V - ' , • v ,• 




aoking 

v - ■ ‘' i /; - - •_ 


, •' > *• 


v v ' 


Dr. Bhagat has been supported through Grant No. 588 with -V 

renewals, continuations, and supplements, since 1967. An earlier 
application was denied but for reasons of program balance, not on ' 
scientific merit. . V:v . ~ ,:: r ,V .. • , 

Studies supported by COR to date have been productive of ': • 

■ publications, : •• '•■■■>.■,,.*:.‘‘/T 


years. 


Application No. 588D requests $36,805, plus two additio nal 


Document Submitted (attached) 


Application dated November 17, 1972. 


Comment 


: v~“ ' ■ The applicant proposes to add tobacco smoke exposure to the 
treatments he has studied to date. On September 22, 1972 he visited 
the CTR office for discussions with staff. 
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FACILITIES AVAILABLE 
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1. Space , Our laboratory and office (approximately 600 sq. ft.) is well 
equipped with all the standard facilities. In addition, a cold room, radio- 
isotope room, animal operating room, and machine shop are also available. 

: * ‘ * * • * • ‘ ’ * - ' • - vV-"* ? 

2* Equipment . In addition to standard laboratory equipment, such as glass- 
ware and other apparatus, the following items are available for our use: '' 
Grass stimulator, spectrofluorometer (Amineo-Bowman), mechanical shaker, 
and International portable refrigerated centrifuge. ’ * v * 

3. Animal Research' Space . Ample animal and laboratory space is available 
in the new renovated Animal Care Facility at St. Louis University Medical 
Center to permit proper conduct of these studies. These quarters are under 
the direction of a veterinarian who quarantines and conditions animals 
prior to use in experiments. 





4. Library . An excellent medical library supports the research service. 

It includes over 5,000 volumes and regularly subscribes to 189 scientific 
periodicals. An excellent interlibrary loan system with the four Univer- \ 
sities and two medical societies in our area gives us ready reference . - * 
material promptly. The Yalem Computer Center of St. Louis University is 
readily available for the processing of data and gives a priority to 
medical research. f 
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turnover and metabolism of noradrenaline in the rat brain. 
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B. Bhagat and M.W. Rana: Effect of chronic administration of nicotine * 
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, Major Research Interests : 

Autonomic Nervous System, Neurotransmitter, Cardiovascular 


Committee Appointment : 
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*. - Ever since smoking became established, it has enjoyed such striking 

success that there can be little doubt that the habit is rewarding to the 
,participant. And since the discovery, more than a century ago, that the 
: most powerful pharmacological agent in tobacco is nicotine, the obvious 
view has often been expressed that people who use tobacco are seeking the 
physiological responses to> this alkaloid* Johnston (Lancet, 11:792, 1942) 
-reported that the injection of nicotine resulted in a pleasant sensation to 
smokers, whereas noasmokers reported an unpleasant sensation* And Deneau 
and Inoki (Ann. N.Y. Acad. Sci. 142:277-279, 1967) found that monkeys may 
even administer nicotine intravenously to themselves. These findings 
strongly suggest that nicotine is the active constituent of tobacco smoke 
•and that the effects of nicotine from smoking can be imitated by intra¬ 
venous injection of this alkaloid. . * - 

Recently Goldfarb et 'al (Psychopharmacologica 17:89, 1970) compared 
subjects 1 base line smoking rate with their own brands of cigarettes to their 
rates when smoking specially prepared lettuce cigarettes varying in nicotine 
content from zero to 2-25 mg nicotine per cigarette. They found that subjects 
do perceive differences in nicotine content of cigarettes. Armitage et al 
(Nature, 217, No. 5126:313, 1968) showed that small amounts of nicotine in¬ 
jected 1 intravenously usually increased the lever pressing activity of rats 
and caused a change in the EEG of cats, indicative of cortical activation. v - 
These results in experimental animals are consistent with the subjective 
impressions of some smokers that inhalation of tobacco smoke causes them to 
be more alert and efficient. Thus, their findings suggests one good: reason 
for the extraordinary fact that despite the widely publicized risks, many 
billions of cigarettes are used in this country alone every year.* It appears 
that nicotine produces highly describable effects upon the brain. It seems 
likely that some people smoke in order to dose themselves with nicotine. 


. v , Drugs which produce behavioral changes in man and animals can also pro- 

. duce changes in brain catecholamine patterns. Neurochemical, pharmacological 
, and behavioral studies have provided a number of findings compatible with 

V’ . this hypothesis. Reserpine, a hypotensive and tranquilizing agent which 
>. characteristically depletes the brain of norepinephrine and other amines, has 

been observed in a significant proportion of patients receiving it to result 
, in a state closely resembling endogenous depression. On the other hand, a 

number of drugs which elevate mood and have been found of value in the treat¬ 
ment of depression appear to act on central norepinephrine in ways which could 
increase its physiologically active concentration, either by inhibiting the 
enzyme responsible for its presynaptic deamination, by favoring its release 
or by inhibiting its reuptake, presumably at the central synapse (Kety et al, 
Proc. N.A.S. 58:1249, 1967). 







/ y, 


A 


Recently, tricyclic antidepressant drugs have been shown to increase the 
rate of synthesis of brain norepinephrine (Neff and Costa, 1967). The / - 

therapeutic efficacy of electroconvulsive shock in depression had been explained 
" in its ability to induce acceleration in the synthesis of norepinephrine. Ryo 
* Takahashi et al (1968), presented evidence that indicates that overproduction 


. r .\> vH-'- “ 
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of catecholamines might occur in the patient during the manic state and under¬ 
production during the depressive state, / . . 

v The catecholamines (norepinephrine, epinephrine and dopamine) and indole- 
, amine (serotonin) are the most important brain amines- Norepinephrine is 
present in various regions of the mammalian brain, particularly in the hypo- 
thalamus- Epinephrine also occurs in the brain in high concentrations in that 
: : - area. Highest concentrations of dopamine are found' in the basal ganglia; lower 
. concentrations of this amine are found in most other brain areas- Serotonin 
is present in appreciable amounts in the brain and its distribution is similar 
. to that of epinephrine and norepinephrine- 

!.>;• - It has been suggested that nicotine might produce some of its actions in 
the central nervous system by the release of norepinephrine or other amines from 
stores in central nervous system tissue (Vogt, Proc- 4th lat# Cong. Biochem., 

F. Brucker, Ed-, 3:279)- Several workers (Hansson et al* Arch- int. Pharma- 
codyn- 1964:148, 153; Westfall and Watts, J- Neurochem. 1964: 11, 397) measured 
catecholamines in the brain after single or repeated injections of nicotine, but 
> ^ failed to observe any clear-cut changes in the norepinephrine content, although 
there was some indication of change in serotonin content. Recently, Westfall 
et al (Ann. N-Y. Acad- Sci. 1967: 142, 83) determined the effect of nicotine on 
subcellular distribution of catecholamines, and showed that no significant 
effect on the N.E. content was observed after 0.5 mg and 1 mg/kg nicotine i-p. 
in whole mouse brain, and of rat diencephalon while a significant decrease in 
dopamine content of the brain was observed. These observations did not give 
clear conclusive results- The next logical step was taken in this laboratory 
where, with the help of labelled norepinephrine, it was shown (Bhagat, B-, 

Kramer, S-Z-, and Seifter, J., Europ. J. Fharmac- 2:234-235, 1967) that even 
very small doses of nicotine caused 1 an increased release of ^H-norepimephrine 
from' the brain. Assuming that the release of %-norepinephrine reflects an 
accompanying released endogenous norepinephrine then the failure to find a 
decrease in the concentration of cerebral norepinephrine must, in turn, reflect 
a rate of replenishment equal to the rate of release- ' 

• - . . • ‘ 

Later, in 1970 in this laboratory, the effect of chronic administration ’ 

of nicotine on catecholamine concentration in the rat brain was determined ' 

(Bhagat, Br. Ji. Pharmac. 38:86-92, 1970). Nicotine was administered to rats 
5 times a day for 6 weeks. When calculated in terms of body weight thi 3 is 
equivalent to 3 packs of cigarettes a day. It was found that following the * 

chronic administration of nicotine the endogenous levels of neurohormones in 
the brain were unaltered, but that there was a clear increase in both the 
synthesis and! the utilization of these neurohormones- These results were true 
for norepinephrine, dopamine, acetylcholine and 1 5-hydtoxy-tryptamine. The 
important conclusion was obvious. Endogenous levels of neurohormones in brain 
tissue are deceptive indicators of the responses of the tissues to stress; 
instead', the important factor in the response of neurohonnones to nicotine is 
their rate of turnover which provides a yardstick of central nervous sympathe- t i.^j 
tic activity- These observations suggest that chronic administration of : >‘*r 


nicotine causes adaptive changes in the body so that there is a sustained rise 


<J 
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This may also help to explain the increase in the lever pressing activity 
of rats given nicotine frequently (Armitage et al, 1968) and the improvement 
in the learning ability of rats and mice in several different tests after low 

subcutaneous doses of nicotine (Bovet et al, 1967). 

* * 

- i 

Yet, while the rates of synthesis and utilization were increased by 
repeated administration of nicotine, endogenous levels continued to remain 
stable. It is suggested that alterations in the turnover rates rather than 
levels may be a correlate^ of nicotine induced behavioral changes. Norepine¬ 
phrine is in a dynamic state of release, metabolism and biosynthesis, yet 
despite these changes the absolute levels of tissue norepinephrine remains 
remarkably constant. In order to understand the effect of smoking or chronic 
administration of nicotine on the catecholamine pattern and to obtain more 
meaningful data it is essential to study all! the aspects of synthesis, storage, 
disposition^ and metabolism of catecholamine. 


.7 r. 




Only then can we obtain useful information which might alter or enhance 
our knowledge about the effects of smoking on the central nervous system. 


AIMS ' ' ~ ' .. * ‘ ■ J-V" 

* ► • • - ■ * ** ' * -i-V- 

' In our proposed study, animals will be exposed to tobacco smoke (or 
simulated atmosphere) under conditions comparable to those of human smoke 
exposure. Other animals will be treated with nicotine or cotinine, a 
metabolite of nicotine. We will examine brain and cardiovascular tissue for 
changes in the pattern of catecholamine, 5-hydroxytryptamine, and acetyl¬ 
choline for the following reasons: 


1. a) To determine the manner in which smoking affects the brain particularly 
its chemistry. 


b) To determine whether the changes in the chemistry of brain induced 
by smoking are identical to that caused by nicotine. 

c) To determine whether nicotine-induced alterations are due to nico¬ 
tine per se or mediated through its metabolite cotinine. 



2. To develop a more detailed understanding of short and long term time- 

courses in the altered rate of synthesis and utilization of neurohormones 
in the central nervous system and cardiovascular tissues. We will examine 
animals at specific times following the start of smoking or chronic 
treatment with nicotine or cotinine and once the maximum changes hatf£ 
developed, during the subsequent period of withdrawal of the drug. An 
understanding of these factors is essential to attempt to define the 
mechanism involved in the synthesis and metabolism of these neurohormones. 


3. To examine the effect of smoking, nicotine or cotinine on certain - 
.. behavior and to correlate the changes in acquired behavior with changes 
1 - In the pattern of neurohormones. . _ - , /. \. v v 


- *- «> 
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4. To try to define the mechanism involved in the changes in the pattern of 
neurohormones after smoking or nicotine by modifying or preventing those 
changes by pharmacological agenty, - .’ .. V%*vfc2 


EXPERIMENTAL. PROCEDURE 


Preparation of Animals 


Rats (Holtzman strain) weighing about 60 to 70 gm will be used throughout 
this study. Animals will 1 be placed' in cages which will be kept under similar 
conditions of lighting and humidity in a room maintained at a temperature within 
the range of 21.0 + 0.5°C. Food and water will be supplied ad libitum* No more 
than 6 rats (unless otherwise required) will be housed in each cage, since it 
was observed that crowding of animals increased' the tyrosine hydroxylase by 
327*. All animals will be acclimatized to the new environment for a period 1 of 
one week before they are subjected to any treatment. 


V # ' 

DUt 


2. * Body weight 


Body weight will be recorded weekly. 

3. Food and Water .. 


.v - ’ 

r it ' •*' & 


Food and water intake will be measured daily and expressed per 100 gm 
of body weight. 

4. Measurement of Systolic Blood Pressure 




The systolic blood pressure will be measured weekly in unanesthetized 00 
animals using a pulse transducer applied to the tail. © 

- ■ - W 

5. Sex Difference * 

Whether there is a sex difference in the effect of smoking or nicotine, 
experiments in the females will be compared with males. Some experiments will 
be performed on pregnant rats. 

6. Chronic Treatment of Nicotine or Cotinine 

Nicotine or cotinine will be injected in various doses ranging from 
0.05 to 1 mg/kg. Each dose will be injected subcutaneously, 3 times a day 
for at least 10 weeks. Control animals will be injected with equivalent 
amounts of saline. Animals will be used for study 12 hours after the last 
injection of nicotine. 




7. Exposure to Smoke 




' \ ? rJ: 

_ tv' ' • 




.. Animals will be conditioned for at least one week prior to smoke exposure. 

Rats will! be inserted into the animal cone holder and placed on the operating 

r. 

■ ; x :r.•••: 

v-*. -‘V* . •*. Y ?r; t 1 ; 


- '*„/■ V 'fi *-»5 V, 
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machine without cigarettes, three times each day for 10 minutes, 
conditioned animals will enter the cone holders voluntarily. 


Suitably 


Animals losing weight generally more than one gram per day during the 
conditioning period will be discarded, since these animals will not survive 
a chronic exposure. Following one week’s exposure without smoke rats will 
be adopted with smoke to cigarette-concentration smoke for 8 minute expo¬ 
sure, 3 times a day. * ..^ 

The Walton Horizon Smoke Exposure Machine (developed under contract by 
the Council for Tobacco Research, U.S.A.) will be used*. It has a capacity to 
expose 12 young rats to tobacco smoke (or simulated atmosphere) under condi¬ 
tions comparable to those of human smoke exposure. *' - * 

, "•* ’ * Tr "' v , ..*• ' 

Essentially smoke will be produced by ’’positive” puffing (blowing) meter 
air through a horizontally held cigarette enclosing in a plastic dome during 
a timed two second puff. The two second puff interval is defined as the 
interval when the dome is in contact with the cigarette holder plate. The 
average puff volume’s defined as the average puff volume of smoke produced 
dtiring the first eight puffs. The 35 ml is the average puff volume of smoke 
produced during the first eight puffs . , . , > y 


o 

o 

w 

CA 

CJ 

00 

00 

o 


* 


In the normal one minute cycle of operation the two second puff will 1 be 
followed by a 15 sec hold period, i.e., for a total exposure time of 17 sec. 
This will be followed by a 1 thirty sec. purge period to sweep out the smoke 
and a 13 sec rest period. The smoke will be pushed into a constant volume 
(384 cc) smoke exposure chamber. Uniform mixing will be achieved with a 
mechanical mixer attached to one of the animal cone holder plates. 

Animals(conditioned for at least one week prior to smoke exposure) will 
be held in cone shaped holder*and will breathe the exposure chamber contents 
with their noses just inside the smoke chamber. They will be removed from the 
cone holder promptly after exposure to avoid water loss due to sweating and . 
the additional stress of excessive confinement. 

Cigarettes 

Kentucky reference cigarettes (IRI) with different levels of nicotine 
will be used. They will he equilibrated for at least 24 hr at 76 (+2)°F to 
to (+2)7* relative humidity atmosphere, by placing them unwrapped, with package 
opened into a dissicator (on- wire mesh shelves) containing a 74% w/w 
glycerol-water solution in the bottom compartment. Hie cigarettes will be 
placed losely into the chamber. 

8. Behavioral Studies 

A) Spontaneous motor activity . It will be measured for 15 min periods 
in doughnut-shaped cages 12 inches in diameter with 3 inch wide circular run- 
: ways. Four equally-spaced 1 inch panels in the floor of each cage activate 
/microswitches connected to an electromechanical counter. Measurement will be ' 
conducted in a ventilated, soundt-insulated box containing four activity cages.' 


v : * * / •• ~ ;; \., r /:. . .. 


*v. K- 
• . - 
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* ' . - ‘ 


For consecutive daily measurements, animals will be always placed 1 in the 
same cage. Before nicotine treatment will begin, all rats will be subjected 
to six or seven daily 15 min sessions during which they will develop an 
accomodation. 






B) Rotarod Performance will be measured by placing the rats on a cylinder 
about 5 inches in diameter and 6 inches long, which will be rotated eight 
revolutions per min by an electric motor. Those animals that learned to walk 
the rod 1 for a period of at least 3 minutes will be given treatment. * 


- .•. • • - • • * v 

C) Conditioned avoidance behavior will be examined by a shuttle-box f fCL/r,. 

technique (Rech, J. Pharmacol, exp. Ther. 146: 369, 1964). Each avoidance 
trial will be initiated by the conditioned stimulus, a small light activated , 
on the side of the cage occupied by the rat. After 5 seconds the grid' floor ~ 
on that side of the cage will be electrified for an additional 5 sec, after -7 

which both the light and shock will be terminated together. If the rat moved 
to the unlighted side during the initial 5 sec, the response is scored as an 
avoidance. The trial will be repeated every 30 sec and 20 inch trials 
constituted a test session. Only rats which will average more than 15 out 
of 20 avoidance responses after training will be used in this study and will ^ 
be given nicotine treatment. ’ • ' ‘ O •: 

9. Catecholamines , * V ' " , . *' \ CJ 

- % * ' Ml 

All aspects of catecholamine* pattern (synthesis, storage, release, ^ 

uptake, disposition and catecholamine enzyme - tyrosine hydroxylase (TH') , qq 
monoamine oxidase (MAO) and catechol-0-methyl transferase (GOMT)) will be ^ 
determined. CA 

a) Brain “ v 

The metabolism of central monoamines is studied after labeling of central 1 
aminergic neurons by injection- of microquantities of radioactive amines or -their 
precursor in the cerebrospinal fluid. Changes in synthesis or utilization of 
radioactive amines can be estimated by measuring the activity of the amines /’/A--* 
in the various structures of the brain as a function of the time. Li vivo 
release of monoamines can be estimated by superperfusing a local area of the 
brain rich in- aminergic terminals and’ thus by collecting radioactive amines 
previously synthesized from their labelled precursor. 

The brain of animals at various intervals of treatment will be studied , A * • 

for the following parameters: 1) endogenous norepinephrine, 2) its capacity * ' ; 

to uptake and' accumulate ^-norepinephrine, 3) the rate of metabolism of 
3H-norepinephrine, 4) the rate of conversion of 3^-tyrosine to 3n-norepinephrine, 

5) monoamine oxidase activity, 6) catechol-o-mebhyl transferase activity,, 

7) tyrosine hydroxylase activity, 8) disposition of dbpamine, 9) rate of 
conversion of ^H-choline to 3H-acetylcholine, and 10) rate of conversion of 
- 14c-tryptophan to l^c-S-HT. .In order to gain more information, ’ the brain ... 
will be divided into various parts (telencephalon, hypothalamus, cerebellum, 


ii 
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b)- Cardiovascular tissue 




Norepinephrine in the tissue innervated with sympathetic nerve endings is 
inactivated by at least three mechanisms: a) uptake and storage in nerve 
terminals, b) o-methylation by catechol-o-methyl transferase (COMT) and c)oxi- 
dative deamination by monoamine amine oxidase (MAXD) . Inactivation by uptake 
of norepinephrine is more important than inactivation by metabolism. In 
support of this is the observation that physiological effects of injected 
norepinephrine are rapidly terminated, even after both MAO and COMT are inhibited. 


: 

& £: 

, j <, 

♦V - V 


In the heart and other sympathetically Innervated organs, adrenergic 
nerve terminal's are distributed throughout the entire tissue, whereas in the 
blood vessels, adrenergic nerve terminals are confined only to the adventitia 
and the underlying portions of the media. For this reason, catecholamines are 
inactivated differently in the vascular smooth muscle. In the adventitia and 
underlying portion of the media, like any other organ, the inactivation by 
binding seems to predominate over inactivation by enzymatic destruction, whereas 
in the greater part of the media norepinephrine is primarily activated not by 
uptake but by enzymatic breakdown. Cocaine, which is known to block the uptake 
of norepinephrine and thereby causes supersensitivity of the organ to nore¬ 
pinephrine, confines its potentiating action to the adventitia* only, but does 
not affect the uptake of norepinephrine in the media. 

* j ■ 

Recently Berkowitz et al (J. Fharmac. exp. Ther. 177:119, 1971) have shown 
an uneven regional distribution in the blood vessels: the distal portions of 
the aorta and mesenteric artery had twice the content of the proximal tissue. 
Blood vessels take up less than 207* as much norepinephrine from the cir¬ 
culation as the heart. 



Since smoking is implicated in the development of cardiovascular diseases > 1 
and particularly to death from coronary heart disease^ It is therefore , '_; ‘ 

necessary to determine the effect of smoking or chronic administration of 
nicotine on the synthesis and disposition of norepinephrine in the cardiovascular 
tissues. The following tissues will be examined: adrenal gland, superior * . / ; 

cervical ganglia, heart, aorta,'superior mesenteric artery, renal arteries, - 

abdominal (inferior) vena cava and mesenteric vein. Changes in catecholamine 
pattern will be determined at various intervals following treatment and 
following withdrawal. The following parameters will be measured in the adrenal 
gland: 1) norepinephrine, 2) epinephrine, 3) TH activity, 4) MAX) activity, 

5) COMT activity, 6) phenyl-ethanol-N-methyl transferase. 


The following parameters will be measured 1 in superior cervical ganglia: 

If) norepinephrine, 2) TH activity, 3) MAO activity, 4) COMT activity. 

The following parameters will be measured 1 in heart and vascular tissues: 

II) norepinephrine, 2) capacity to take up and accumulate ^K-norepinephrine, 

3) the rate of metabolism of 3ft-norepinephrine, 4) rate of conversion of 
^H-tyrosine to 3*1 -norepinephrine, 5)MAO activity, 6)COMT activity, 7) TH 1 activity. V 

> V • v * * ; :*, w " V. 1 -V „ vV - if 

‘ All vascular tissues will be carefully cleaned of adhering tissue with ' 


. . , 

.'yW'rV 


forceps or a small nylon brush as described by Koletsky et al (Proc. Soc. Exp. 

. 100353880fi#fo 
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Biol. Med. 102: 12-15, 1959). Microscopic examination of the vessels will 

be made to confirm that adhering tissues (connective tissue, fat and extra- < . vi-'cgl 


r- U- "j/rmn 


■ ,• <-S>': 






vascular nerves) have been removed* 


‘METHODS 


Animals will be killed by a blow on the head and decapitated. Various ; 
tissues will be rapidly removed, cleaned, frozen on dry ice and stored at 
20°C prior to analysis. ' • >** 

* * * •* Jk r 

Chemical Methods • ' v . 

,- 

'•”!*****.»»/ ;l> 1 r V'f 
* * 

1. Endogenous norepinephrine will be assayed by the method of Anton and Sayre .. *V 

(J.P.E.T, 133:360, 1962). The method involves the selective absorption of » *' j * 

catecholamines onto a constant amount of aluminum oxidfe,, elution with a '*»/ 

constant volume of perchloric acid' and their measurement by the formation of 4 • 

fluorescent trihydroxyindole in the presence of potassium ferricyanide and * , 

alkaline ascorbare. To differentiate between epinephrine and norepinephrine, 
fluorescence is measured at 2 different pHs (pH 2-3 and pH 5-7). In the . -', l 
lower pH range, norepinephrine compared to epinephrine has a negligible ’* #7 ; V**- 

fluorescence. Of the naturally occurring analogues of norepinephrine, only VfvHi 

dopamine interferes but this interference is reported to be relatively small. 

Samples will be run in duplicate and recovery rates of standard amounts of » 

epinephrine and norepinephrine are calculated for each analytical run. W " 

Recoveries up to at least 757, from biological materials have been reported. S „ ‘ 

, - S 

2. ^H-norepinephrine will be estimated by adding an aliquot of eluate (ob- £j\ 

tained after the alumina absorption of labelled amine as described above) Qg 

in the counting solution (Instagel: Packard Instrument Co.) and the radio- U0 

activity will be determined in a Nuclear Chicago Scintillation counter. QD **' * 

3. ^H^catechol deaminated metabolites will be assayed by the method of 1 ' "SI f 

Kopin et al (J. Biol. Chem. 236: 2109, 1961). . . ‘ , 

4. ^H'-normetanephrine will be assayed by the method of Iversen et al (J.P. 

E.T. 150:173, 1965). 

5. ^H-methylated deaminated metabolites will be estimated' by the difference 

between the total radioactivity of the tissue extracts and the sum of other \ ‘ * 

metabolites. •"«' 


i ^ ‘ v * 


\ f'r 
\\ *. -itM 


6. Serotonin and dopamine will be simultaneously measured along with nore- _ , ■ 

pinephrine according to the method of Fleming et al (Analytical Chem. 37:629, •* 

1965). 

Enzyme Studies . .... , • . v t * • y T /V y’, 

! ^ 

Tissue will be removed, cleaned, weighed and homogenized in 2.0 ml of , 
ice cold .25M sucrose. An aliquot (10 ul) of the homogenate will be used for 



>1: r-.* 
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fuged at 26000 g for 20 min- Aliquots of the clear supernatant fluid will be 
assayed for tyrosine hydroxylase, PNMT and COMT activities. 

Monoamine oxidase activity will be assayed by measuring the conversion of 
l^Otryptamine to l^Oindoleacetic acid as described by Wurtman and Axelrod 
(Biochem. Pharmacol. 12:1439, 1964). 

Catechol-o-methyl transferase (COMT) will be assayed by measuring the formation 
of 14c-metanephrine on incubation with (-) epinephrine and l^C-methyl-s-adeno- 
sylmethonine as described by Axelrod (in Methods of Eftzymology, Vol. 5, p. 748, 
1959, New York Acad* Press). 

Tyrosine hydroxylase activity will be assayed by the method of Levitt et al 
. (J.P.E.T. 148:1, 1965) with modifications described by Mueller et al (J.P.E.T. 
101:379, 1969). 


Phenylethanol-N-methyl transferase activity will be assayed by the method of 
Axelrod' (J. Biol. Chem. 237:1657, 1962) using normetanephrine as the substrate 
and l^C-S-adenosylmethionine will serve as a methyl 1 donor. 


Synthesis of Acetylcholine 




A Synthesis of acetylcholine will be measured from the rate of conversion of 
3H-choline to ^H-choline to 3 h- acetylcholine according to the method by Marchbank 
(Biochem Pharmacol. 18:1763-1766, 1969). • * 

Synthesis of 5-hydroxytryptamine 

The measurement of 5-hydroxytryptamine turnover rate in the rat brain from 
the conversion of 14c-tryptophan to l^c-S-hydroxytryptamine will be made 
according to the method by Lin et al (J. Pharmacol, exp. Ther. 179:232-238, 

1969). 

Synthesis of Norepinephrine in Isolated Tissues 

The measurement of norepinephrine turnover rate will be made by the amount 
of ^k-norepinephrine formed from the ^H-tyrosine according to the method of 
Weiner and Rabadjija (J. Pharmacol. Exp. Ther. 160:61-71, 1968). Many of these 
methods are already operative in our laboratory. The others will be set up for 
the purposes of this investigation. 


SIGNIFICANCE OF RESEARCH! 


The importance of careful base-line observations is an appropriate model 
for understanding the mechanism of action of nicotine and smoking on the central 
nervous system and cardiovascular system cannot be overemphasized. Only in this 
way can we distinguish between early and late changes, between primary and 
secondary effects and between fundamental and 1 the incidental. The investigation*^^^ 
proposes to study the effect of nicotine and smoking on the pattern of catechol- 
amines, 5-hydroxy tryptamine and acetylcholine and to correlate these changes 
v.*V.. 7 *.,***' 

1003538808*11® 
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with acquired behavior. Furthermore, we propose to determine the changes in 
the pattern of neurohormones and in the acquired behavior associated with 
withdrawal of nicotine or cessation of smoking. > ., x ,, 

It is the ambitious long-term aim> of this project to work toward* the 
achievement of such 1 a breakthrough, or at least make a significant advance in 
understanding the effect of smoking on the central nervous system and in the 
cardiovascular system. We are more than hopeful that our efforts will aid in 
the elucidation of the mechanism of the action of nicotine on the central 
nervous system and thereby answer the question ,l Why do we smoke?" * ’ ^ 

Cigarette smoking has been implicated by epidemiological studies as one 
of the "major hazards to health in the United States." Not only has it been 
associated with respiratory diseases and disorders, but it has also been 
implicated in the development of cardiovascular diseases, particularly in 
cases of death due to coronary diseases. So far, no causal mechanism has 
been found to explain these statistical relationships. It is our belief that 
these studies promise to throw light on the mechanism of action of nicotine 
and smoking and may thus assist in the development of prophylactic measures 
and help place therapy on a more logical basis in the treatment of cardio¬ 
vascular diseases. We are thinking in particular of patients with coronary 
heart disease. ; V \ ~ , 


CO 


'■"'•■'A., v v v * *"*<., 

' * vj t/ - " v > S.*- *.* »■.? f - « ► 
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The committee comprising Drs. Cattell, Gardner and Jacobson 


Subject: Albert Castro, Fh.D., Papanicolaou Cancer Research Institute, 

Miami 

New application No. 864 

"Nicotine in Blood: Detection by Radioimmunossay" 


1 ) 


Thus proposal was Case No., 3131, and full application was encouraged. 
' tV The request is for $48,545, plus two additional years. 

Documents Submitted (attached) -.'./Yl, ;, V"' /' 

1. Application (undated) received by CTR October 13, 1972 • 

2. Letters from CTR grantees Una Smith and James W. Ryan (both 
dated October 2, 1972) pledging active collaboration with Castro. 


_ Comment 






• . . - 3 . j' • . - ***r. 

*'Vic 




* Telephone conversations with Drs. Castro and Ryan indicate that Castro*s ' 
move to Miami should be completed February 1973. Both were told that a 4 
February 1 starting date is unlikely. v . ... 

Castro raised no objection to a July 1, 1973 starting date if he is • 

funded. Ryan, with candid concern for cash How into the Papanicolaou' / 1 

Institute, urgently requests an April 1, 1973 starting date if funded* /■> .. - j 

Castro’s attention has been called to the NCI published request fCu* ; V 
contract proposals on "Nicotine Levels in Blood: Detection by Radioimmunossay”. 

He states he has obtained information on conditions of such contracts and finds 
them unacceptable:. '• : 

.r. _ '■ / . ’ . ■ ■ - ’ '• ~ '• ' iHfr? I 






F.W.N. 


FWN: jfr 


CO 
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PHARMACOLOGY 


NO. 884 


•The Council For Tobacco Research - U.S.A., Inc. 


til#':-.. 


COMMITTEE l ■ ' • ^ 110 EAST 50 th STREET 

j jr ' Dr. Cattell : ' new York. k. y. 10022 ; 

*V Dr. Gardner , : 

; ' Dr. Jacobson ' "•[ '•'• 

a SEiSs:llv..-;C :SS;:E[ OCT 131972 a l ^ 

• Name of Investigator^): (include Title and Degrees'| ^ q - jj-^— *j ■ ftj HT 0 | 

-Albert Castro, Ph.D., Senior Sciltttii^* ^ ^ •» ^ 

Institution & ; ^> vV:' •• 

» |rAddre$*: Papanicolaou Cancer Research Institute .•-v-.v-' 

1155 N.W. 14th Street 

v Miami, Florida 33136 /‘sd'VT;‘-T 


DatOi J: 


■ * • r,* 




/1| 3 * ; sh «rtTi*^ of,Project: NICOTINE IN BLOOD: DETECTION BY RADIOIMMUNOASSAY 






'mm 




’ • *-1 AV-r -.^ 




■ ,/Xr^' 
. c-ttC^js4 




Proposed Starting Date: February 1, 1973 ■ ;.'; ^?vZ'-- ' ; 

' ‘ ' •.,: /■••• . *•: in?-.:’ .V '■ 

: ^MlS. Anticipated Duration of this Specific Study: 3. years '■’• v ';r V • 


:v-.-.^ •••...;.. ^ 

f Brief Descripton of Objectives or Specific Aims; 


r The major objective of this proposal is to develop means of quantifying : : -v-'- 

:v nicotine and; its major metabolites in blood at the levels achieved as a . „ .. 

'5*1' -.7- consequence of tobacco smoking. In view of the low levels of substances to be 
^.V^ meaSUred and v ^ ew ouir experience in detecting hormones and drugs , we 
^H^elieve that radioimmunoassay is the procedure of choice. The research proposal- ~ .^=££ : - 
:^|pecovers the development of specific antisera against nicotine, cotinine, . '’• 

:^^^ ; hydFOxycotijatne and desmethylcotinine. As antisera become available, protocols 

be developed for assaying nicotine and its metabolites using "wet" chemistry ' 

, v. ; v. techniques. However, we think that standard radioimmunoassay methodology caw be 
?irt£' simplified significantly by converting to "solid-phase." Specifically, as "wet" 
chemistry protocols are developed and field-tested, we will couple specific 
antisera to solid supports (e.g. silanized controlled pore glass), and solid- 
"phase protocol's; will be developed and tested in parallel. Our preliminary - • . 

experience with 1 solid-phase radioimmunoassays of other substances (e.g. 
thyrotropin and progesterone) indicate that the time required for a given assay iv 
may be reduced seventy-fold. 






. y, :»v?Kjs^sa?av : *^s -.v 

7. Gi Ve Q B r, ef Statement °f your Working Hypothesis: Appended • V . ; f ' . ^3 



7. Give a Brief Statement of your Working Hypothesis: Appended 

y - - *. s.* ; ' ■'*■ > -ri i* ■ '<>&ri‘* 
f *?: t7l\^ -> • -A ^ / - A. b^VtvVr. < ■ 










Appended 



-Jv'9. I 


: ' ■ . • ‘. "-•■■ ’. • "’." • -■■■’ ..\ v v/’ ;:■' .'.Y; 

v%10. Additional Requirements: V. '—"''V- 

c 


Nuclear of Chicago 300-place, B- 

/;r."vV T. .- V - ; v > ". H .'' ' . . ’ \/ 

plan to use ^H~nicotine as the displacement tracer. Therefore liquid 
.^ .scintillation counting is essential to the proposed research project. 




Animals: The projected field! tests require large numbers of animals. 
Jp^?£Po.ssibly these costs could be reduced if we could gain access to blood samples 
-used in other field tests supported by CTR. , .. 'v> 

" tr* - . ... . ... ... » '.-’ .* ■’ r ' w - -»'r - Tv . lii'--•/.* • 

'i^^lrv‘vr-j. ; .". . .'., .., •■•;■■ •• ; v . ,^ : r- . •.••••..; 





_iej t. .. 

xpv ,-f* 

Jifr *v.v.c : 
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- **•£/, j. 

~ — Tv • *iT • ■ 
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Zt-'rkl .v 


V£§s%fe 



PT^i/V* *\ . ^v\£ /. 'J; ' "*0' : ^' : ' 


r^"T'- v'■:?'/?: ‘ '•' ■' . -. 

I ‘ V '• W * ;••••’ •:•-;.•••••;■••?-,.'*■' 7 -T •■'v'i . • ' • • : . 

\-y ; : - . . 13: Budget: (lstyear) 

:X/ ; ' • ' ■•■':• v ' : ' ' 
W^'i0S^ : W0' $'X :yi -■ : ' ■ -■;■•' : ■ ■ :: \ .., 

K ' ,-^a: A. Salaries (Personnel by names) .... ; *v_;; W ->'. .• • ; ••; : ^ ! . >'■ % time 

; A^vvV--v-.v • ••*•'• ‘ v : .:-^'vai-.** 

v Albert Castro, Ph.D., Principal Investigator * 30% 

Alfred Chung/ Mi. S., Organic Chemist 50% 

[i^^S^^-rrlnge Benefits (10% of salary) Includes FICA . 

* '.* J '-<~ - .",■; r '! '•'* inpnranr>o Hfo fn'ciifsnrp Ainri mnpmnl nvmpnt 


Technical 


Laboratory Technician 


t'->y.v7w*; 


1 /.; 


Fringe Benefits (10% of salary) 


p. Consumable Supplies (list by categories) 

Animals: 100 rabbits @$7 


100% 


Sub-Total 


maintenance $0.30/d&y/rabbit, average 30 days 


•- Chemicals and glassware 




-s'fiS&i-' ■ 


Radioactive isotopes 


C Other Expenses Otcmize) 

Travel to Scientific Meetings, 1 trip 


Sub-Total 


Sub-Total 


D. Permanent Equipment (itemize) 

Nuclear of Chicago liquid scintillation.counter 
300-place, 3-channel 


: % y :' v ■ ^ 

• . V> - 5* Overhead (15% of A+i 6 + C) 

’ V—' • .• ••/;■;■• ; 


Tola! 


Amount 

9,000 

7,000 

1,6010 


6 , 000 ! 

600 


24,200 


700 

900 

600 

1,400 


3,600 


500 


500 


16,000 


16,000 
4,.245 


48,545 




V: 



Estimated Future Requirements: 





■i • V' 

Salaries Consumable Suppl. 

Other. Expenses 

Permanent Eq^ip. 

Overhead 

Total 

Vcor 2 

26,01S 3.780 

500 

-0- 

4,544 

341,839 

Year 3 

r V 

27,966 3,969 

500 


^r. 865 

notio 


Stgnalure. 


If U undcrsloodthol ihc applicant and inslitutional officers 
In applying (nr a grant have read and foundiaecrptable 
ihc Council's "Statcinent of Policy Conibining Conditions 



y^p;*y? 

Oiredor of 6 : 661 “ 7 9 5 9 • 

V-Ni'-P. W V^ 

Otik«rofllit*Inititwflwi " r: ; A* 
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Ust financial support for research from all sources, including own institution, for this and/or related research projects. 
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Working Hypothesis 






'^0'vf ; Depending on the dose and the route of administration, nicotine may stimulate 
.v£y or depress sympathetic and parasympathetic ganglion cells, the adrenal medulla,' motdr^ljg: 
4§r* ; Cend plates of skeletal muscle, ciliated epithelial cells of the airways and’ 

chem ore cep t or s of the coronary, pulmonary, aortic and carotid arteries (for review see ~ 
.^^.Comroe,. 1960). This listing of pharmacologic effects is by no means exhaustive. Still Jp§j|| 
•jt^^vthe point remains that it is not known which if any of these pharmacologic effects piav^^S 
>Jp:|,;ia role in the disease processes statistically linked with the use of tobacco and 
•^^^^possibly with nicotine.: ■•** *>>;;; 

. ^ The basic problem is that little is known of the concentrations of nicotine _ 

*^p|['and its metabolites achieved in blood, other body fluids and tissues as a consequence ^p|§ 
of smoking. We believe that modern assay technology can remedy this situation, and we 
• ’ therefore propose to develop radioimmunoassays for nicotinine, cotinine, hydroxy- 

* cotinine and desmethylcotinine. Emphasis will be placed on simplicity and rapidity '~*?4§||ip 
of use as well as on specificity and sensitivity . We then plan to make these assays 
available to all interested investigators to permit a direct reexamination of the actions 'Mm 
of nicotinine and its metabolites as a function of inhalation of tobacco smoke.' 

... j;.' ' ~ r 

.gr/-*-• * . .-v'. t ‘ .VV'"- -V'v ./-<v v; :v■.- r > . 
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Background 
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As pointed out by Isaac and Rand (1969), nicotine is one of the most commonly 
yyyy used.drugs. Furthermore, few drugs are administered in as complex a manner as is 


nicotine in tobacco smoke: generally eight or more small doses are taken by inhala-;;^^ 
- ; ^^^tion at roughly one minute intervals in the smoking of one cigarette, and! the 



enters the respiratory tract. Vaughan and Vaughan (1969) have drawn'attention to ' 
5f|lfEthe necessity for distinguishing between "deposition" and: "retention" when studying ; V 
fate 0 f inhaled aensol particles. Nicotine arrives in the respiratory tract as part 


an aecsol of semi-liquid, multi-component particles. Presumably some components 
4iv- } of the aeesol may transfer rapidly from the particles to the blood stream depending on 


‘‘‘. the chemical nature of the component itself. However, it is reasonable to believe 





It has been recognized for many years that studies of the absorption, actions ,,7|££j:v‘ 
and fate of nicotine must depend in large measure on highly-specific, sensitive means . 
vrA'^ys. of detection of nicotine itself and its known and possible metabolites (McKennis et 

C " al., 1958; 1959, 1960 a & b). So far, the requirement for specificity has been met 

^ but the requirements for adequate sensitivity and range (in terms of metabolites) have 
U? vy;': not. Me Niven et al. (1965) and Beckett and Triggs (1966) have reported selective 
i\: extraction methods and protocols for detection by gas-liquid chromatography. However, 

■ 50 ng of nicotine begins to fall below the limits of detection. More recently, Isaac 

M - and Rantf (1972) used an alkali flame ionization detector with gas-liquid chromatog- 
v’ raphy and extended sensitivity to about 3 ng. Using the latter method, one can' 

readily detect nicotine in blood immediately after smoking but levels become undetect- 
v£vVv able in a large proportion of subjects within two hours. Possibly of equal importance 
the method dbes not detect nicotine in the blood of heavy smokers after overnight 
abstinence. Of great practical importance, the extraction and detection methods are 
tedious and do not allow for the processing of large numbers of samples . 
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In contrast to the state of the art of measurement of nicotine, pharmacologic .^ 
studies of the actions of nicotine have been carried out with rigor since the turn of 
the century. Even so, the situation described by Comroe in 1960 still exists: many Vi 
physicians are familiar only with the effects of relatively large doses; of nicotine 
applied locally or given intravenously. The questions remain, what does nicotine do 
in the doses inhaled: in tobacco smoke, what are its usual metabolites and what . • :>- 

concentrations are achieved in body fluids other than urine? . ... . 

7 - - ‘/vThe recent successes in the development of radioimmunoassay of drugs, "steroids # 

r . o' . ; ■ k ; ■ ■ >. — - . 4... ‘ ■ ,* • »,£ | 

f and polypepfide hormones of body fluids in our laboratories (we now have, assays for 
phenobarbital and morphine) indicates the feasibility of developing slmilarjtssay^^^^ 
for nicotine and its majOT metabolites^ cotinine^ hydroxycotinihe ahd desmethyiedfinm^; 
s; (McKennis et al., 1958, 1959, 1960 a & b). In principal, we should be able to achieve^ 
V: sensitivities within the pica gram ra nge. .; •'v.-.'-J; : l003^38Si < y^ 




We propose to develop these assays as a first step toward answering the V; 
v , "question, what concentrations of nicotine andi its metabolites are achieved' in ■; 

body fluids when nicotine is administered as a component of inhaled tobacco 
^‘'^ V smoke? As indicated by results of preliminary studies, the assays can be ' ' 
v-" ^ converted to solid-phase protocols and can be automated as described 1 in this 
iWSf**'proposed project. As suitable assay protocols are developed, we plan to make 
the 
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Specific Aims 



it••.'■'.'•'l. Develop specific conjugates of nicotine and its metabolites suitable : 

for producing antibodies. . .V' ; ' : !. ' 

* * ■- ' : -I .• . r .. - ' -• - V-; ' : 
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-,r ' v iii r • • 



2. Evaluate the antibodies in terms of their specificities. 

3. Work out "wet" 

.in'- < 

-- ......... . 

4. Examine the suitability of the protocols for 

5. Field test the final assay protocols. 
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1. Conjugation of Nicotine and Related Substances to Protein 

The chemical structures of nicotine and 1 its metabolites: are shown in Figvl. 1 ||jg^ 
-^I^S^Since cotlnine, hydroxycotinine and desmethylcotinine are structurally similar, it J? ; ^ 
-S^jfe^W/.is highly desirable to produce antisera having no serious cross-reactions. 

•• •_ • « ' •• ••' ' ---U .-•-»• ^>i>Vv'v 

: •' In the case of nicotine, we propose to couple via position-6 of the. pyridine 
•^^i^ring. Alternative procedures are shown in Fig. 2: firstly, 6-amihonicotine will be 
obtained by reacting sodium azide with nicotine. The rpoduct will be reacted: with 
.succinic anhydride to form its hemisuccinamide. The latter product can be coupled 
mmmto bovine serum albumin (BSA) or to bovine gamma globulin (BGG) using carbodiimide.'^l 

t'SC '.\f I,:'. Alternatively, 6-aminonicotine will be hydrolyzed to 6-hydroxy nicotine vj&tp k 

. (Chichibabih and Burkholtz, 1968) , which in turn can be converted: to 6-(4-aminobutoxy)- 
; nicotine by reaction with W-(4-bromobufyl)-phthaliimide and subsequent acid hydrolysis. 
Again, coupling can be effectedlwith carbodiimide. .. 

•'?«*? r ' ’ v •''•••• i:; ^' : r:.- -• 

. r ’ We anticipate that by coupling via the pyridine ring, antibodies to nicotine ^0? 

a,K * ma jor metabolites can be obtained with highly specific reactivities. Should £££-* 

'“this not be the case, coupling reactions applicable to the pyrolidine ring will be 
*:*: used. In the latter reactions, we will start with nornicotine reacted with . 

4-brombutynitrile, 4-bromocrotonate or succinic anhydride followed by hydrolysis . The 
products are amenable to condensation to a carrier such as thyroblobulin using 
carbodiimide. 
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.2. Production and Evaluation of Antibodies 




•• r' ' 


\- As a routine, each conjugate will be injected into fifteen rabbits . We .plan 
k to use 1 rag of hapten-protein conjugate emulsified in 1 ml of 50% complete Freund's 
adjuvant in saline per injection per rabbit. Weekly injections will be made through 
the first month and then biweekly injections during the second month. The rabbits 
thereafter will receive monthly injections. In our experience, three to six months 
are required f or good antisera. 

Titrations will be performed using serial dilutions. Affinity constants will 
be determined in: the usual manner. Cross-reactivities will be determined using 
nicotine and its above-listed metabolites. 




.Ks.. 3. Assay Protocols and Sample Preparation . 

. . .. ... The proposed procedure for'preparimg samples Is shown in Fig,. 3. Should aU '^^ 


■■gr' The nicotine levels in the blood of - smokers has been reported to be 0.5—60 

V ng/ml of plasma (Isaac and Rant), 1972) , depending on the smoking habits of each 
;; individual and the time elapsed after smoking. Since the efficiency of ether extract 
. . tion of nicotine is greater than 90% (Isaac and Rand, 1969, 1972;. Beckett and Triggs) 

'■>&.*^::1966), the nicotine of the ether extract should be well above the anticipated minimum 
r#f> r ; ^'Vdetectable level (20—30 pg/ml); '• v v-■ - ’ 

The addition of NaOH to plasma assures that nicotine and most of its metabo- 
^tvJ'lites will occur as free bases (nicotine: pK a i = 3, pK a 2 - 8 according to McKennis, 
-1960a). The possible exception is cotinine. : - x '-x - v 


n’#i 


Twenty plasma samples, each from ten different plasma pools, will be prepared 
t° contain serial concentrations of nicotine to be tested along with standard! nicotine 

■ solutions to determine a) percent recoveries andl b) the precision of the assays. 

• ‘ ....... " 


. A Latin square design will be used as a preliminary evaluation of the radio- 
immunoassays. 
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Fifty plasma samples with four dose levels A, B, C and D will be given to four 
different researchers 1, 2, 3 and 4 at different times I, II, III and IV for the assay 
of nicotine and then its metabolites. The researchers will not know the dose levels 
with which they are working but will be given a series of nicotine standard solutions. 

Theoretical considerations . The principle of radioimmunoassay is based on the 
competition of labelled and unlabelled antigens for specific antibody binding sites 
(Yalow and Berson, 1967; Odell and Daughaday, 1971). . \ 

In principle, the sensitivity of a radioimmunoassay can be evaluated from the .r-^x-W 


iouowing equationyoee «ppenaix i-h;: 

J v f' :,r tc'a = (-ab/b) [(c H *'+c i: ) (i-b ) 2 + i/kj /(i-b ) 2 


C'v; 

. in which K 

the concentrations 


, %*, c H , and b are respectively the affinity constant of the"hntisSrum>^^^ 
itrations of labelled and unlabelled haptens, and the fraction of the 



At minimum unlabelled hapten concentration, Eq. (1) becomes 


AC h = (- b/b) [_C R * (1-b) 2 + l/k] / (1—b) ‘ 


(0 - . b - 1) 


This means that the minimum detectable hapten Cjj is determined by the: 
affinity constant of the antiserum, K, the concentration of the labelled hapten 
C H * used, and the change in bound hapten, 4b, due to the addition of C H; in the 
dilution of antiserum is such to give a fraction of bound hapten b. 


.SK§ 


. : /ill 


• Furthermore, if the affinity constant of the antiserum is sufficiently high 


to meet the criterion 


l/K « C H * (1-b) ‘ 


Eq. (2) would become 


c H = c H * (- 


(0 - b s 1) 


(O^bM) 






The labelled nicotine available from commercial source at the present time 
has a specificity of 100-250 mc/m mole, equivalent to 22.2-55.5 x10 DPM/m mole^.^| 
Therefore, at least 650 pg of labelled nicotine (Ch*) would be needed! to get at 
least 1000'cpm in tests, if a 50% counting efficiency is assumed for counter. 

:>; ' / . ; - • ' ?V' 

The change in percentage bound, (4b/b x 100) could be considered to be 
significant only if the Ab is at least twice the standard deviation of b. That Is, 

(4b/b x 100) has to be at least twice the coefficient of variation of the measure- : 

ment of b. The minimum detectable nicotine estimated from Eq. (4) would be 

Cpj = 650 x 0.04 = 26 pg, if the coefficient of variation is 2%. •. - i/*/ 

.. . Thus, the sensitivity of the radioimmunoassay of nicotine will be estimated , //:/./ 

at about 30 pg (95% confidence), if the specific activity of labelled nicotine is. - .y//// 
higher than 250 mc/mmole and the affinity constants of the antisera meet the ‘ 
criteria (3). The latter requires the affinity constant K>)10° M . /V/U 


110 —1 -••'ww' 

The affinity constant of an antiserum at about 10 M seems to be: common . ^ 

in antisera for steroids (Odell and Daughaday, 1971). The antisera against 
barbiturates and morphine also show affinity constants at the same order of magnitude. 
This indicates that the affinity constants of nicotine antisera may be also ini this ... /•'? 

range. _ ./•••./ 

A. higher sensitivity could be achieved if labelled nicotine with a> higher rv ' 

specific activity were available. On the other hand if the affinity constant of the q •% 
antisera for nicotine could not meet the criteria (3), the sensitivity of this radio- Q ’ %'• 
Immunoassay would be expected to be lower. _ ;i i. 








4. Solid-Phase Protocols 
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i " Recently means have been'found for immobilizing biological materials 
to insoluble carriers.. In the case of antibodies, immobilization by covalent bonding 
/can be carried out without affecting specific binding capacities (Messing:, 1970; 
Weetall, i969, 1970 a & b). On the basis of our preliminary experience with 1 solid ' 
phase radioimmunoassays of thyroid stimulating hormone and progesterone, it . ; 
appears that solid-phase antibodies can be used to reduce apparent antigen- ■ 
antibody equilibrium times and therefore elapsed assay times by as much as 
seventy-fold. ■ ■ ••• ' /..." 






ZZZ-Z'-. Methods of insolubilization. Our experience so far has been with inorganic 
Z'-i supports, in particular with silanized controlled pore glass (Corning: Gl ass Works) , 

~ ; We prefer inorganic supports because they are reusable, resistant to microbial ^ 
contamination, are of high specific activity (and therefore are readily removed from ^ 

.... suspension by centrifugation) and have sufficient intrinsic strength for use in . 1 ... 

columns developed under pressure. The major organic alternative, Agarose, is 
14 inferior in comparison with each of these points. Furthermore, in view of the large 
number of substituted silane reagents available, it is our opinion that a wider variety 
; . of derivatizingi reactions can be used with silanized inorganic supports than with 
/ dextran gels or other organic polymers. There is the further point that inorganic 
Z carriers, once sized, do not fracture readily and therefore do not require repeated . : >wf- 

5.;. .• ' ... • . . . - - : „ . .... < y ** % v * T i:' , 

. size characterizations. V .’ ‘ ■' : 

With existing inorganic supports and silane reagents, it is possible to bind 
antibodies using acid chlorides, carbodiimide, diazo-reagents and isothiocyanate. 

.Antisera to nicotine and its metabolites will be coupled to controlled pore 
, glass (mesh size 120/200, mean pore diameter 500 A, pore vol. 0.84 ml/g) silanized 
with£ -aminopropyl-triethoxysilane to produce an alkylamine glass. The alkylamine 
glass can be used directly or can be converted to an arylamine glass by refluxing . 

■: with triethylamine and p-nitrobenzoylchloride. Glass beads of the dimensions mis¬ 
described above are heavy enough to be removed by brief centrifugation yet are v., 

fine enough to resist rapid sedimentation by unit gravity. These properties give excellent 
control over the exposure of binding-protein to antigen and discrete termination of 
exposure. Assay protocols will be based on the specific wet chemistry protocols 
described previously. 


5. Fiel cl Tests 


In order to establish reproducible routine procedures for the radioimmuno- ./’• 
assays of nicotine and its major metabolites, animal experiments will be performed 

as follows: _vC/.&/'• .•** 

/ a'. Sixty male and sixty female rabbits will be divided into 12: groups as 
shown In the following table: 4 ! 
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Male 


Female: 


Dose 

(ug) 


Young 


Adult r ' Young 


Adult 






yv 1 

■. :ji 2 

4 






10 

10 


10 

10 

fli^ 

•:C'^Y\'V,10 : bv'Y 

Y 10 

10 

- ; 10 

.. •#: v io 

10 
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■ ' Rabbits 3-4 weeks and 4-5 weeks of age will be grouped as "young" and 
"adult." In these experiments, nicotine will be administered by a single intra¬ 
venous injection. These dose levels correspond to the blodd nicotine levels after 
smoking 1/2 to 2 cigarettes. Seven 4 ml samples of blood will be taken from each 
rabbit at 2,4,8,16,32,64 and 128 minutes after the injection and will be tested for 
nicotine by radioimmunoassay and by gas-liquid chromatography. •, 
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b. In the second! test, 160 male and 160 
16 groups as shown below: 


Male ‘ • - Female 



Dose 


■ ' 




(ug) 

Young 

Adult 

Young 

Adult 


2 

20 

■' 20 . . 

20 

20 1 


4 

20 

.. 20 i. 4 % 

20 

• 20 

m , • 1 *§»; * 


; 6 

. 20 

20 

2 ° 

« • ' .; ■ * ^ - 

.20 


•' ••• ; • / "' ■ 
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8 

20 

’ - 20 ' -V 'Y 

20 

20 


These doses correspond to the nicotine levels achieved in blood after • 

1 to 4 cigarettes. Nicotine will again be administered by a single intravenous v/ 

injection once every two weeks. Blood samples will be taken twice, once at one // 
hour and the other at one week after injection. In order to handle these large numbers ~ 
of animals, each group will be divided into five subgroups, such that 20 rabbits can :-v: 
be handled 4 at a time in five week days. The blood samples will be tested by radio¬ 
immunoassay and gas-liquid chromatography. ■ 


SIGNIFICANCE: ^ '• : ^ • 

This project is aimed at the development of radioimmunoassays of nicotine 
cotinine, hydroxycotinine and desmethylcotinine to answer the question', what 





levels of these compounds are achieved in body fluids as a consequence of 
smokingi? Through the development of these assays, we then plan to make the 
protocols and 1 antisera available to all interested investigators to allow reexamination 
of the question, what are the actions of nicotine and its metabolites in man in the 
doses inhaled^obacco smoke? V ' 


- :1 : ; Existing assay methodologies are too insensitive to detect nicotine in the con 1 - 
centrations likely to occur in blood one or two hours after smoking. In addition, 
virtually nothing is known of the immediate fate of nicotine or of the concentrations 
of its metabolites achieved in body fluids other than urine. The metabolites, if • - 
they occur in blood, may well be of interest not only in terms of carcinogenesis 
(e.g. aromatic amines and cancer of the bladder) but also in terms of nicotinic 
effects on cardiac conduction, sympathetic and parasympathetic synaptic events, 
tracheal epithelial ciliary motion and neuromuscular transmission. However, we 
-believe that investigations of these possible actions should await a clear under- . 
standing of the concentration of nicotine and its metabolites iikely to arrive at 



possible target sites. Clearly, the magnitude of possible physiologic and : 
pharmacologic experiments exceeds our expertise and available* manpower. Therefore ' 
the emphasis of this project is on developing and making available the materials •. 


and' protocols necessary for highly sensitive, specific and simple assays. 
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0.1 ml plasma (contains 0.05 to 6 ng nicotine) 


+ 0.02 ml 5M NaOH 


: 

- ' - ■• v 1 ' : ;v ’ 

This could be circum- 
vented if the specificity 


of nicotine antiserum 
is high.: - ,/ 

• v"'V ; ' ■ v 


■ ‘ ; iV i.* "Jf- ... . • . 

’A- • V i 3 x 0.5 mil ether extraction 
' 1.2 ml of ether extract (in a 8 x 75 mm tube) 

•VA4,.y 

- 7 . >v >. ■-" : ... " -■* 

'i. ,V"'*V- ' - *’* ' ‘ •. ... 

" evaporate to dryness ? 

, ; v.w^; + m j 0 £ jabeled nicotine - ( x 1500 cpm ) buffer solution 

/X ;: * + 0.1 ml of nicotine antiserum buffer solution 

S.j V w.,' . • ; - .... V.r■ ■•=. • •;>! 

• * r - * ••*-•-•• /•' : -\ m . --V '• W 

Incubate overnight at 4°C 
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/Aft: 


-.•/ ■ + 0.2 ml of saturated (NH^SO^solution 

A Centrifuge at 3500 rpm for 20 min. at 4°C 

.... ■. ■ \y- A//?:A 
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;g||:/0 : .2 m l supernant in a counting vial 
’ + 10 ml scintillation fluid 




•A.',. v. Shake for 10 minutes 

A A •-. .* fc ... o 

/f -/ Count free nicotine - H 

’ V' ... . 

•• ^ * v t£ .A* *- . ' • . 

. aVVv'A-v-^V; .*;•• 

' ' /• ■' ' •* 

• A///; -Compare with standard curve 
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Calculate nicotine content 





The GLG method reported by Isaac and Ran^ (1972) will be used in this 
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2.5 ml plasma ‘ v ' ; ;y 

+3 ml of 15 ug/ml modaline soln 
+1 ml of 5 M NaOH 
3 x 5 ml ether extraction 
about 11 ml ether extract ; 

evaporated on 42°C water bath 
10 ul ether extract •••',.• -' ; : : 

. 2 ul ether extract injected to GLC 

Calculate -the nicotine content "-0 
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Figure 4. Detection of Nicotine by GLC 
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'-.V .. '.y'' ' :1. Space. The space will be comprised of 5000 sq. ft. with facilities for high 
and low levels of radioactivity, counting room, labelling room, electron microscope 
room^ peptide synthesis and amino acid analyzer, general lab, pump room, organic 
-Xc.lab, cold "room, data room, conference room, and offices. This space will be shared 
Xv > with Doctors J.W. Ryan and Una Smith, Senior Scientists of the Papanicolaou -v.JjISS 
Cancer Research Institute. Rabbits are boarded in the Central University facility. 

. ... "• • / ;••• , 7- . ••• 




>2. Major Items of Equipment 
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Philips EM 100 electron microscope 
LKB knifemaker 












77 Zeiss binocular microscope with camera and phase contrast attachments 

Gilson and LKB fraction collectors - 

77'7-7-'•Craig-Post 200-transfer countercurrent distributor ;.?■■■s'X- - ,*,:» 
-pP^m^ Spinco 120C amino acid analyzer , 

Unilux II liquid scintillation! counter 77' ; \ 

• ( Actigrapb strip counter 
•>;/ .?, r «.v.v Gilford-Beckman record 

' ' r - Buchl flash evaporator 

^ . Grass four-channel polygraph 

• .. . ;Radiometer automatic t itrator 
.'. 777 . '7 7 Radiometer pH meters (2) 

.•v7-x7 .;7-- . Mettler top pan balance 

Sartorius analytical balance 
7.7777.7 Apparatus for cleavage with anhydrous HF 
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- .7X7. 
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Pumps: for infusion and respiration of small animals . X-:\- ; v’ 
Vacuum oven ■ / 77J7777 • *'' '77 .' • v 

Polarimeter ' / 7 7 . , • v77 

Circulating water baths and incubators 

Apparatus for manual and automatic synthesis of polypeptides 
Virtis lyophilizer 





Appendix A - Derivation of Equation (1) 


... - N From the references (15-17), the equilibrium of hapten, antibody, and' 


• antibody-hapten system can be expressed as: 

.. ... a ..• * . . 




A + H* AH* ' ' (A-l) 

1 ' ' A + H ^ AH ' ' (A-2) 

where A, H,H*, AH, and AH* are respectively antibody, unlabeled and : „■ 
labeled haptens, and unlabeled-andllabeled-antibody complexes. The ;• 
affinity constants (apparent equilibrium constants) for antibody would be 

%:* = [AH* ; / [AHJ (A—3) 

k h / LH [jU 
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: (A-4) 




k ... The 


mean the concentrations. 
The material balances are: 


C A = 
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x / >V 


= A / + 


c H * = [h*| + [ah*] 

C H - [hJ + [ah J 


(A-5) 
(A—6) 
(A^-7) 


:. ;:‘h where C A , Cjj,, AND Cjj are respectively the total concentrations of antibody 
^' labeled, and unlabeled haptens, and Co is the initial antibody concentration 
: . in antiserum prior to an n-fold dilution. Eqs. (A-3) and (A-4) may be rewritten as: 


£a( = [ah^ / k h * . [h*J 

T>h7 / % . 


♦.wj,;:-; > v • • • ' - - ••••■• *•- V :- 1 + Ktj ) A / • " 


and 

From Eqs.. (A-7) and (A-9), one can obtain: 

AH = C H 


(A-8) 
(A-9) 
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(A-10) 



Substitution Eq. (A-8) to Eq. (A—10) gives: 


[AHj - 


. i ", * + %* l h *j / B H y ( A-ii 

If the antibody does not discriminate against either labeled hapten or unlabeled 
hapten, Kjj* would be equal to Kh* A../ 7 "/. ' V' ;: -v.'-/ 

Let K = Kjj* = Kjj, b = [AH*j / Cjj , and f = / Cjj*, then from 


eqa. (A-8), (A-11), and (A-5) one obtains: 

C A = b/Kf + Cjj* + Cjj) b 


C A = b/K (1—b) + (Cjj* + Cjj) b (0 -b - 1) 


(0* b M) 

(n ^ w /iV 


Differentiation of Eq. (A-13) results 


XCaXXXWXX i/to -flA + (C H * + C H ) (l-b)3J /b (1-b) 2 


(A-12) 

(A-13) 


(A-14) 1 
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This can be rewritten as: ' 


dC H = (-Ab/b) [l/K + (C H * + C H ) (l-b)jj /(1-b) 2 
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We have found that some of the compounds consisting of both amino and 




>- x v ' acid group in the same molecule can form a strong intramolecular hydrogen ’ 

V' • ■; •; T 'X ■- ■ ■ ■ ;- :v 

" v —i —i u- - tiha hapten albumin conjugation. Alternatively we • ^ , 

V/i-VjrS; 


propose to. synthesize 6-hydfoxynicotine by the action of HN0 2 in the presence of 
H 2 S0 4 . The sodium salt of 6-hydroxynicotine can then be reacted wjth • 

N-(4-bromobutyl)-phthalimide; and the- free amine formed upon hydrolysis. 'Xx 
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It is well known' that the antigenic sensitivity and specificity is. pro- 
dominately 'directed toward the distal portion of the hapten. It seems reasonable ^ 

-, • , « • r . t: "* *' 1:7 : ^ 

to conjugate the nicotine to albumin through either five or six position of the 

S -*. • ' " , • 

pyridyl ring in order to distinguish nicotine from its metabolites. 

’ Nicotine is first reacted with sodium amide to produce 6-amino nicotine.A 
The product subsequently reacted with succinic: anhydride and then conjugated 
to albumin. : -li-rvi- ; v- 




+ NaUflij |4o' > C / 5hr$. % 



ch 3 ; 




m 

'.f f* 

-♦>- ■ ,‘ •**• * * **... V^* .*■*. 


’•.* ‘ — w 

* 5 ; ’ 


- - 7' .v 


CK* 


-c * 0 




I f- 




*:*' *T. % , 



1:*'. 




z + (foe: 




ctlh 










Biographical Sketch 


Albert Castro 


Principal Investigator 


b. November 15, 1933, San Salvador, El Salvador 

. Central America ; • 


Major research interest: 


Permanent resident, 
U.S. 




. • •' v 


.pr' 

* /j iy:-"' ■ 

••• 

' /, ,1 £ ■ 

m 

V> ,V; 

- 


'- ; . i 


Education: 

Institution and Location Degree 


University of Houston, 

Houston, Texas B.S. 

Baylor University, Jeff Davis 

Hosp., Houston, Texas M.T. 

University of El Salvador, 

El Salvador, C .A. Ph.D. 


Year 

Conferred 


, 1958 
Jfi4958 


Scientific 

Field 

Biology 




{? 






-r.. 


;,vl. 1962 " Biological 

"ir-,:^ Chemistry 


Honors: 


PHS Senior Postdoctoral Fellowship, 1965-1969. 

Award and Member, ATENEO, Academy of Science of El Salvador 
General Relator , 3rd International Congress of Dental Education 
(127 universities) Mexico, 1964. . ' 

Northwest Pediatric Research v •: ;• 


© 

© 

CJ 

cn 

w 

GO 

00 

Si 


Professional experience: 


V. . ■ ■ ‘ 

• V;'- 


1969——Assistant Professor of Pediatrics and Co-Director, Pediatric Renal- 

Metabolic Laboratory, University of Oregon Medical School, Portland, 
Oregon. 

1968-70 Senior Research Fellow, Diabetes and Metabolism. University of 
Oregon Medical School, Portland, Oregon. 

1966-68 Postdoctoral Research Fellowship, Diabetes and Hypertension. • : 

University of Oregon Medical School, Portland, Oregon. 

1967 Course in Radioisotopes in Medicine, University of Oregon Medical 
School, Portland, Oregon, under Dr. E. Hine, August, 1967. 

1063 Course in Gas and Thin Layer Chromatography, Department of Chemistry, 
University of El Salvador. Under Professor J. Kannan. 

, 1058-60 Assistant Professor of Microbiology and Biochemistry, Dental and 1 
■'^- ^^^Chemistry Schools, University of El Salvador, C .A. .. 
i960-63 Associate Professor of Biochemistry and Microbiology, Dental and' 

. . « « * * . i*.— m n_i 3 /'■'» K ..;.s. 


Medical Schools, University of El Salvador, C..A. ■ 


uw i * w I w *** » « *■ w ;--—-- ~-—- r — --- • v v: 

1965-66 Professor and Head , Department of Basic Sciences, Dental School ; ^ 
University of El Salvador, C .A . 













' 1 - tv ’Vj-‘ ■ - -V * ~y h V 




iA , r|/%¥ ; ■’ 

mrr •jvi-.-J 


^^^^^tKacJrerial ■ fi^perplets ia (AH) -aau niiisual cause" of hypertension • Clin 1 Res *16: 

■ 46A1968AsAlAAv ^ A j ~A A/; ■ :' r ^rAA^-AA ^AAfe/:",' : ~ ■> A> ! 

; ?;5S 2 . Bailey/R.E., Brice, L.T., Castro, A., Lockwood, D.: Juvenile mineralocortico- A;AA j 
^^idtsmwith, adrenal hyperplasia (AH) - an unusual cause of hypertension. ’ AA/.'- j 

Northwest Sbciety Clin. Res., Vancouver, B. C., Jan. 1968. Proceedings of " A I 

3rd International Congress of Endocrinology, Mexico City, June, 1968. 

Castro,. A., Scott, J., Brice,L., Belts,R., Kimberling, W., Bailey,R.E.iThe . 

plasma glucose (PG) response to different oral glucose loads in healthy subjects. 
;.?^^,.IIIrd International Congress of Endocrinology,Mexico City, June,1968. American 

Diabetes Association, 28th annual meeting,Sam Francisco, June 19 ; 68. Diabetes 17: ' - ' 

11^319, 1968. . A, , .. . SgM!; 

v^4. Bailey,R.E., Brice,L.T., Kramer,R. , Macfarlane, D., Bartosova,D.: Periodicity ■/- 
:|^iSJi |ni -the "Ectopic ACTH Syndrome" a new finding. Clin.Res. 17:140, 1968. ' : ; ' 

/AC5. Castro, A., Scott, J.P., Grettie, D., Macfarlane, D., Baiiley, R.: Plasma A 

nsu 1 in and glucose response of healthy subjects to varying glucose loads: • 

during three hour oral glucose tolerance test. Diabetes 19:842, 1970. J -Av■i 

Bailey, R.E., Castro, A.,, Kramer, R.M., Macfarlane, D.: Enhancement of insulin! 
'AA%- r release to acute glycemic stimulation with depression of basal insulin productioni 
rates in insulinoma following diazoxide administration. Acta Endocrinologica 63i ''%$*■■ 
r ^^392, 1970. - •; — -■■■ .• • • V 

A/7. Buist, ,N.R., Campbell, R., Castro, A. and Brent, B.: Congenital insulinoma 
producing hypoglycemia in the newborn. Pediatrics 47:605, 1971. , / 

Castro, A./^Kline,W.B., ; Cydterman,W.G.: A semi-automatic device for dispensing J&A 
"^^^"absorbent materials in protein bound assay. Steroids 15:641, 1970. 

V>* 9. Castro, A. and Grettie,D.: Effect of diazoxide administration on plasma glucose $0% 
fiisulin^secretion during two successive 100 gm glucose tolerance and IV tolbuta^ 
^>We., Vllth Congreso Panamericana de Endocrinologia,Sao Paulb,Brazil," 1970'AAvr^| 

At 10* Price,L., Stone,G./ and Castro, A.: Perspectives in thyroid testing. Lab News, - ^A 
•/'A/' P‘« 12-23, March, 1971. '-AA/v&P 

:.ll. Castro, A., Buist, N.R. and Dyess,K.: The insulin/glucose ratio during, hypogly- •’ 

A UiM .,glycemiac a new phenomenon on the diagnosis of hormone producing tumors. A -A 
AvAA (In press): Diabetes, 1972. - v •' : 

ys«r\- -V. ■ - V . .4, v - • *. ir ' • ■ ; V 

w 12. Hammond, R., Dyess,K., and Castro, A.: Tn production and glucose tolerance .AAA 
I n patients with granuloma annulare. (In Press) British J. of Dermatology', 1972. .. ... 

Castro, A., Bartos, D., Bartos, F., Grettie, D. and Stone, G.,: A practical 3 A7" '/ 
guide in the diagnosis of hypertension. Lab News, February 1972. .• .'Av./Aii t Av-'A 'A-• 

•^14. Bailey, R.E., Bartos,D., Bartos,F., Castro,A., Dobson,R., Grettie,D.,Kramer,R., 
Macfarlane,D. and Sato,K.: Rapid activation of aldosterone production and 1 the renin 
• angiotensin system by acute thermal stress. Experientia 28:159, 1972. 

./•cl5. Castro,A., Bartos,F., Jowell,J., Grettie,D;,. Bartos,D., Stone,G. and Koiidrasky,K.: 

, . A' AA semiautomatic device for drying samples in steroid radioimmunoassay. ^ 

*Steroids 19:59, 1972. A- :- - ./.A '. . .. AAA--A : ' 'V 

A16. Chung,A,., Bartos, D., Bartos, F., Grettie, D. and Castro,*A.: Radioimmuno- 
\AAf' assay of desoxycorticosterone (DOC). Clin. Res. 20:175, 1972. . A . -./.A A ' 

; ^ .17. Alvarez,L.,C., Dimas, C.O., Castro, A. , Rossraan,L.G., Vanerlaan,E.F. and 
. A Vanerlaan,. W.P.: Growth hormone in malnutrition. Clin. Res. 20:163, 1972. 


Source: https://www.industrydocuments.ucsf.edu/docs/gyyl0000 


8C88CSC00f^^f# 






/ 18. Castro, A.: Application of radioimmunoassay testing to disease predict- .. 

ability. Ann:. N. Amer. Med. & Dent. Assoc. 5:10, 1972. '. ' f"-*- • 

j'vy'V • 19 . Alvarez, L.C., Dimas, C.O., Castro, A., Rossman,L.G., Vandlerlaan,E.F. and yji 

Vanderlaan,W.P.: Growth hormone in malnutrition. J. Clin. Endocr. 34:400, 1972. 

' 20. Kutas, M., Chung, A., Bartos, D. and Castro, A.: A progesterone radioimmuno- 

assay without column chromatography. (In press) Steroids, 1972. ; 

•rf 21 . Castro, A., Bartos, D., Kutas, M. and Weiss, G.: A new two-piece micro- ' : :T^§g 
f • column in steroid preparation for radioimmunoassay. (In press) Steroids, 1972. 

22. Stevens, J.W. and Castro, A.: Lipoatrophic diabetes (Submitted)' Diabetes, 1972. 

23. Castro,A.:Further experiences in islet cell addnomas. J.Int.Acad.Meta.,1:5, 1972. • 

> 24. Castro,A., Dyess, K., Buist, N., Kondrasky, K. and Potts, J.: The effect of 

diazoxide in children with islet cell adenomas. (Submitted) Acta Endocrinologica jjggv 
Latino Americana, 1972. ^ 

25. Castro, A., Bartos, F., Bartos, D., Grettie, D., Bailey, R.E.: A Practical 

approach to the production of angiotensin I and angiotensin II antibodies ., (In press) 
Biochem. Med., 1972. 







UNIVERSITY OF MIAMI 

MIAMI; FLORIDA 33152 


ca- : • 

• r Mailing Address: 

' DEPARTMENT OF MEDICINE 
SCHOOL OF MEDICINE 
I P. O BOX 875. BISCAYNE ANNEX 

* - - ii 



Location: '*' f v>’ 

MEDICAL RESEARCH BUILDING 
1600 N. W. 10th AVENUE 

October 2, 1972 
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Portland, Oregon 97201 

Dear Al: . ...V. v -'V-. 



I have read your project with great interest. I will of course be glad 
to supply any electron microscopy services which the project may require. 

We would be most interested to examine the lungs of rabbits used ini your 
projected field tests. As the project develops we would particularly look 
forward to an investigation of the endothelial and epithelial components of 
the lungs of rabbits which have been exposed to cigarette smoke. 



With best wishes for your studies 


Yours sincerely. 





Una Smith, Ph.D., 

Senior Scientist, Papanicolaou Institute, 
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History 

Since 1567 , CTR has supported this and related lines of 
Investigation by Dr. Erickson. The present application is in CTR 
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/ Y ; parlance a "continuation", meaning a request for extension of support 
^-S having no priority in competition. 
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Hence this application competes on the same basis as a new 
^ application. The heading on page 1 of the application was altered by 
■ •the applicant. "YY ■-,-/ ■ Y''Y~ V \ ••' •■ ^ 



The request is for $11,891, for one year only. The last 
grant in the three-year series now ending was $ 10,550 per year.. 

Documents Submitted (attached) , 

1. Application dated January 22, 1973* 

2. Progress report, June 1, 1972 - December 31> 1972. '" ‘; : 

3* Manuscript "Alteration of Cortical and Reticular . .", 
Erickson and Graham, in press, J. Pharmacol, exp. 

Therap. 1973- ■ • 

Comment 

Dr. Erickson -promises to^i nform us in February of the outcome 
on the_NIl>3I S pecial Fellowship for work in Swed en ^wnich is~centraJr~to 
his plans'Tor^th^ensuing year . In his application for "this avrard he 
makes extensive reference to his nicotine work and CTR support. A copy 
(barely legible) is available here. 
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.41 Carlton K. Erickson, Associate Prof esAti Jto^^^gtrf^^Toxicology, 


Data January 22, 1973 'A 


B.S., M.S., Ph.D. 


c 2. Institution & 

: Address: ' 
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i \\ 3. Short Titl b of Project: 
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School of Pharmacy 
University of Kansas 
Lawrence* Kansas 66044 
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Effects of Nicotine on' Free Acetylcholine in the Hippocampus^During Learning 
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Proposed Starting Dotes June 1, 1973 (Anniversary of original grant) V^;:' 

. 'Vv ; - • • .»- a ; : j •. 

fv5. Airticipa led Duration of this Specific Study: One Y ear *- *' * ' 

t 6. Brief Descriptor) of Objectives or Specific Ainu: 1 

-There are no changes in the objectives or specific aims of the project. 

.1^ :;^ However, the applicant is confident of receiving a Special Fellowship from the 
'k"': : - ■'National Institute of Mental Health for a 15-month study at Karolinska Institute 

•' in Stockholm beginning May 16, 1973. Although the fellowship has been sought 

for the purpose of studying a new chemical method for application to brain neuro- 
transmitter analysis ("mass fragmentography") during ethanol intoxication, it is 
apparent that the fellowship will offer a unique opportunity to study brain 
neurotransmitters during nicotine's action, as is the intent of the present 
CTR-USA project. The proposed extension of the present project is outlined in 
U below. \ 

w 1 -• *"• -'••• *■ • ■ - ’ ’••• •-»• .. 

^ An extension of the present project would be unwarranted if it were not for 
the progress made during the first 7 months of the project. This progress is 
.detailed in the accompanying progress report, but briefly, these are the 
accomplishments: , .• ‘= . ’ - 




A. Discovery, through a large number of push-pull cannula experiments and 
' : ; /^^leech muscle bioassays, that nicotine releases free acetylcholine from .i.,_ 
^ ^ the rabbit hippocampus in a dOse-response manner. 

:/ : B. Discovery that large doses of mecamylamine, a central nicotinic antagonist, 

/' . „ blbcks the learning-facilitation action of nicotine, whereas small dbses 

■- 'Op. do. not. ‘ •• • : V' • * * ••• • '• • • - ■' 

. :C. Discovery that nicotine* so far, does not produce a marked hippocampal 
r ' r theta i rhythm in telemetry-monitored EEG,, in doses which facilitate learning. 

‘ •••'•" _ ■ -M - ’ ‘ ‘ v; • . 

• (continued on page la) 

7. Givea Brief Sratemenl of your Working Hypothesis: 

:-rfr-S' ■ ■ x v % 

. Nicotine enhances learning by increasing the release of free acetylcholine 

'Vjr: iu the hippocampus, that part of the brain which reputedly mediates learning. _ 

>V^{No change from previous hypothesis.) 
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6., Objectives or Specific Aims (Continued) : 


■■ 
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1 * D. 


Rat-size push-pull cannulas have been obtained and are partially“ 
working, although we have no concrete data as yet on nicotine's 
effect on acetylcholine release in rats. 


1. it.**;: : 


yir 


‘ * Thus, the present project as outlined in the earlier application is 

more than halfway completed. The results indicate that further studies on 
nicotine's effects on neurotransmitter release are warranted. It will be the 
objective of the extended project to utilize the equipment at Karolinska ' • S 
Institute to: , . : - * 
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A. 


B. 


jiv. v- 




study the release of hippocampal norepinephrine in relation to 
hippocampal acetylcholine, in order to gain further insight into 
the specificity or non-specificity of nicotine in altering 
neurotransmitters, and "■ ' 

utilize the computerized behavioral system available at Karolinska 
to study apparent discrepancies in our atropine-nicotine data (see 
progress report for a discussion of the discrepancies). 




♦ v S; ^ v..*» v 
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4.‘ : 


(Details of the methods for carrying out the above objectives are given in B ./ 
below..) 
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In support of the decision to look at hippocampal levels of norepinephrine. 
Hall and Turner (1972) have recently shown that nicotine injected intravenously 
in cats causes an increased release of norepinephrine from the hypothalamus. 

The question thus arises as to whether nicotine does the same thing in the 
hippocampus and whether such changes can be correlated with nicotine's “ 
enhancement of learning. Schechter and Rosecrans (1972) have proposed an • 

interesting hypothesis that states that nicotine may act on a specific 
nicotine-sensitive cholinergic receptor in the CNS, which causes release of. ~ v 
norepinephrine, along the lines of the Burn and Rand hypothesis. Such an 
hypothesis is extremely important in deciding the pharmacologic mechanism 


X-'*“ • 

of nicotine’s central effect. Looking at both acetylcholine and norepinephrine 


release from the hippocampus in the proposed experiments should provide 
interesting data to test Schechter and Rosecran's hypothesis. 






8. Details of Experimental Design and Procedures: (Attach Separate Pages) 






) • 


The following experiments will be performed at Karolinska Institute (see 
Physical Facilities Available below for useable equipment): 


A. Rabbit experiments - Large albino rabbits will be prepared, in the same. V 
7' manner as in the original application (unanesthetized, immobilized with a heuro- 
muscular blocker, and implanted with a push-pull cannula into the hippocampus). 
Perfusates, collected as described earlier, will be assayed for norepinephrine in 
addition to acetylcholine. The techniques for analyzing both of these chemicals by 
the "mass fragmentography" method are to be learned in Stockholm (see attached ; ' 

. application for Special Fellowship). Acetylcholine and norepinephrine have been ; 
.;>;analyzed: by this method in Holmstedt's laboratory (Hammar et al., 1968) and other 
(^ laboratories (Koslow et al.., 1972). Acetylcholine itself will first be studied by 
-‘using the pyrolysis-gas chromatography method which is readily available in "*&>■ .-S 
Holmstedt's laboratory, and later it will be studied using the more sophisticated 



^^•mass fragmentography method, after it has been perfected by the applicant. 




B. Rat experiments - The computerized behavioral equipment at'Karolinska will 
provide an opportunity to study the problems we have been having with failure to 
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(see page 2a) 


tion Indicate Geographical Location) 
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10. Additional Requirements: 




The Items listed in the budget on page 3 can be justified as follows: 


A. 


« *■. • 




B. 




c. 


The full-time research technician is needed to work on the nicotine project 
because 100% of the applicant’s time must be spent on satisfying the 
Special Fellowship objective, which is to learn the mass fragmentography 
technique and apply It to the identification of neurotransmitters during 
ethanol intoxication. "V l;-. *•'•/'* ' ‘ 

Supplies are required to perform the nicotine experiments. Although the 
Special Fellowship provides some supply money, this money can not be used 
to carry on the nicotine project. •• 

The %-time secretary, at the University of Kansas, would be extremely 








mm 




valuable in forwarding mail, typing one or two planned manuscripts on our 
present nicotine work, and keeping an account of the nicotine project 
supply fundsi. The department plans to obtain a temporary replacement for 
the applicant, and secretarial help in the department is not sufficient 
to take care of the applicant's needs as well as the replacement's needs. 


rW , 
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8. Details of Experimental Design and Procedures (Continued) : 
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replicate our earlier observations that atropine blocks nicotine’s enhancement ^|y|| 
of avoidance learning. Rats will be trained on the same discriminated' lever- 
press avoidance schedule as we have been using, and the characteristics of v . 
their learning speed and performance will be analyzed by the on-line PDP-12 " 
computer in an attempt to determine whether earlier atropine blockade of nicotine's v :^ 
effect was an artifact or a real pharmacologic action. V---V^- 

The computer has the advantage that it can show moment-to-moment perfor- 
nance of the animal so that we can observe whether nicotine has a short duration 
of action followed by a rebound (opposite) effect within an hourly training 
session. Generally, the behavior of the rat can also be ’’dissected 1 " by the 
computer into individual components to provide further information on the effects 
of nicotine and atropine on the behavior. 


^V' v %w 
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9. Physical Facilities Available (Continued ): 

The following facilities, which will be available for my use, are located' 


A A* 

" V. 


in the Department of Toxicology, Karolinska Instituted, Stockholm!, Sweden and 
are undter the direction of Professor Bo Holmstedt, Chairman of the department: AAipr 


A. An LKB 9000 gas chromatograph-mass spectrometer ("mass fragmentographer") T; 
V which is 3 sensitlve instrument used for detecting small quantities of 
' •^^i^^|‘|^||il?#specif ic chemicals released from biological tissue (Hammar et"01.^1969)'^ 



lever-press behavior inside the chambers. 


1003538847 
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D. Office space and desk. - , 

;E. A surgical area for push-pull cannula implantations. 
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Biographical sketches of all principal and professional personnel (Continued) : 


’ • The research technician who will work on the project in Sweden has not 

yet been chosen. The only technique that we are now using that will be needed 
in Sweden is the rabbit push-pull perfusion method. This is capable of being 
/ learned by a competent research technician in one month. There is a chance 
that the technician now working on the project will be able to go to Sweden, 

which would obviously be advantageous to the proiect. .’-H;: :v.^ '* ** .V- .’54'-^^- 
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.. v ;v■■■•,.■•, ■, 

List of publications: •... : 'j 


1. Erickson, C.K., Thorn, S. and Miller, T., "Studies on the mechanism of 
avoidhnce facilitation by nicotine", Abstracts of 116th Annual Meeting of 
the Amer. Pharm. Assoc., Montreal, Canada, pg. 105 (May, 1969). 
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2. Erickson, C.K. and Patel, J., "Facilitation of avoidance learning by post—; ■’'0v£% 
r-.V trial hippocampal electrical stimulation", J. Comp. Physiol. Psych. 68 : ymm 

400-6 (1969). . '.v;. -I: ; 

■ : £;* ■ ^ n mfS 

3. Erickson, C.K. and Burnam, W.L., "Cholinergic alteration of ethanol-induced^f|^ 

• sleep and death in mice", Agents and Actions 2i 8-13 (1971). • •/" 

4. Erickson, C.K., "Studies on the mechanism of avoidance facilitation by 

nicotine", Psychopharmacologia 22: 357-68 (1971). J >.;- r • •' •' ^ 
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5. Erickson, C.K., "Facilitation of discriminated leverpress avoidance learning 

by ribaminol", Life Sci. 11: 23-32 (1972). .V--i : S\ -yy’00: 

6 . Erickson, C.K. and Graham, D.T., "Alteration of cortical and reticular- — 
acetylcholine release by ethanol in vivo", J. Pharmacol. Exp. Therap. •\ 

: • (In Press, 1973). • , .,.^ 




* Copies recently sent to the Council . 


** Copy submitted with this application. 
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‘ transfer funds for the items marked with * to Karolinska Institute as ^4 ! $£ 

0$%^ needed« * The Business Officer who s e~ s igna t ur e appears below has approved Jp| 
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Technical 

♦Research technician (12 months, including 
•fringe benefits) 

Secretarial help,, to forward mail, type 
manuscripts, etc., ($2/hour) 


10 hr/week 
Sub-Total 


$ 8,200 


$9,240 


B. Consumable Supplies (list by categories) 

. *Gas chromatographic supplies 
♦Rabbits, rats, food, bedding 
. •♦Drugs and Chemicals -- 


100 

800 

200 


. /.*•&•: | m 

i Hf: 

-ate 


Sub-Total 


$ 1,100 


/ ' : C Other Expenses (itemize) 

None ' 
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vv-; D. Permanent Equipment (itemize) 

•■■ - None •: -' 7 ''” : 




? E. Overhead (15% of A+B+Q 

:;“!:^: ! (15% of $10,340) 

;•&£ '*»*• <<$*: 

i \ Estimated Future Requirements: yjj; , 
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^ Salaries ; Consumable Suppl. Other Expenses Permanent EquipL Overhead ' Total '’'fKr^V$Ci5.'- \ 
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Signature l<L Q^J^£n j 

It is understood that the applicant and institutional officers . 7 .. Director o^rojcet Ca^l^)n K. Erickson * i 

in applying for a grant have read and found acceptable //(913) 8f64f4002 ^Telephone ‘ 

the Council's "Statement of Policy Containing Conditions Signature / f JL d j&JL L ~— 

and Terms Under Which Project Grants Are Made." Bu/n«« o Rke/ of the insTfiution jienry L. Snyder 

Source: https://www.industrydocuments.ucsf.^afl’^Jb(M , ^4(?(§00- • Telephone 
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It is understood that the applicant and institutional officers 
in applying for a grant have read and found acceptable 
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List financial support for research from all sources. 


Title of Project 


li -;"Ef f ects'of : nicotine on free acetylcholine in the 
^hippocampus during learning" 

/!*'• • - -. .?.i. . j ■>.:.• 

277 "Central neurotransmitter effects of ethanol" 

,;-y -0;i> - 

$.^"Investigation'into an animal model for familial 
7_; dysautonomia" 
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IWs; 5 iX - . v . 




.g:. 
*$#■ 


Pending v > • • ;./ •• 

* \ .s' iir.fi-•• -vs^r: 
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X.v Special Fellowship - "Analysis of neurotransmitters by 
ijpimass fragmentography" 

2i^'Search for a{common mechanism of alcohol-antagonizing 


W-*kP <Vi : 'X- ■ >$&*'■'< ’• ........ 

3eV-Relationship^between alcohol-blocking drugs’* 
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Source 

Amount 

' CTR-USA , : >v . ; ; 

$10,550 

National Institute on Alcohol Abuse 
and Alcoholism (NIMH) 

$30,901 

University of Kansas General 
Research Fund 

. $2,720 
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National Institute of Mental Health 

, 1 „ 'j. 

:>T'7k ; 7 ». ;> "'ft"-'-" '7 v ’:-'v7- 

. ' ' 

Salary and 7 
supplies (tp 
be determined) 

’ University of Kansas General .vjf-'^ 'VV. 
Research Fund 

\y $4,100 ;7 

•>^;y • -7 

Licensed Beverage Industries, IncI 

f;$10,934 7 

- 7/ ••■'■ '}\ 7 v: >v7. 

, Si. 7 ■ ■-•■•'-'7 •' 

' ’-~k .« ,v *. ; 7 ‘.;f . 

: i.; /r&z W-’?:; • ^ ^ 

'vy. t 

. : '• -'v -■ ‘ '•' - : ""/•: 7- ; r ; 

. ■: ;77:; 

»' L v <«•/•» r.'-' ; *« i > „■ . ' ' . v : 

s. '•> t* *r>*., „- . . .5 v *• .***! ^ 



Duration 

6/1/72 to 
5/31/73 

6/1/72 to 
5/31/73 

7/1/72 to 
6/30/73 


5/16/73 to 
8/15/74 


7/1/73 to 
6/30/74 

6/1/73 to 
5/31/74 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 
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Effects of Nicotine on Free Acetylcholine 
in the Hippocampus During Learning 



V;; '' ’ ” :<•' '••- . • \ . 

;■ The application for a research grant submitted to CTR-USA on February 7, 
;Ai 1972 for this new project listed two major objectives (with several associated 
techniques) as follows: • .•. 


•' ' v: 

' v ; :- - 

C a. 


1. To measure the output of acetylcholine (ACh) from the hippocampus 
(HPC) in restrained rabbits, before and after the administration 
of learning-enhancement doses of nicotine. 






a. 

b. 

c. 


Perfusion of the HPC with "push-pull cannulas". \ V’'v;' 

Recording of EEG from the HPC with bipolar electrodes contra- ,. V 
lateral to the cannula. ;c:'tr 3 CCf-‘; f 

Measurement of blood pressure for monitoring the cardiovascular 


effects of nicotine, 
d. Refinement of the leech muscle ACh bioassay. 

To do similar experiments in rats that are actively learning a 
conditioned avoidance response. ^^ • - 

a. Development of small push-pull cannulas to perfuse the HPC of 

rats. -V . •::: ■.'/ 

b. Development of leech-muscle assay sensitivity to measure rat- 

brain quantities of ACh. . - 

Perfusion of HPC during behavioral performance (i.e. avoidance 
learning) in rats. ■ . 

Correlation of HPC ACh output with nicotine-enhanced avoidance 
learning. . - -Vy ‘ •. ,-v 


c. 


d. 
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During the first half of the project, we have collected a very large 
amount: of valuable data. Not only is the above outline about 5/8 completed, 
but other related behavioral and telemetry experiments with nicotine have 
proven 1 extremely fruitful. The reasons for this success are many: a) the 
experiments have run smoothly because most of the techniques had already been 
developed for another project, b) two undergraduate students were available 
to help with collection of data, and c) most experiments gave positive 
results without the procedural problems which had impeded us in our last 
nicotine projects. 




•, * rr- V - r . 






-2 .. . : : 

Contralateral EEG and femoral artery blood pressure were 


nicotine. 

monitored with a Grass Model 7 polygraph. Nicotine was given In 
Intravenous doses of 0.2, 0.4, and 0.6 mg/kg, which are roughly 
equivalent to intraperitoneal avoidance-facilitating doses In rats. 

The tine-sequence effects of each dose of nicotine on ACh levels in 
15-minute perfusate samples from the UPC are shown in Figures 1, 

2, and 3* As can be seen, Qi2 mg/kg nicotine had very little effect 

on the release of ACh from the HPC, 0.4 mg/kg had a significant ' 

effect, and 0.6 mg/kg had a large effect. Furthermore, when a ' . . 

second dose (0.4 mg/kg) of nicotine followed the initial dose . 

(Figure 2), there was an even greater effect on ACh release, perhaps 
due to cumulative action of the two doses. Interestingly, the 
effects of the second dose were more fleeting than the effects of 
the first dose, a suggestion that ACh stores were being depleted 'v 
by nicotine. The implications of such observations are that nicotine 

is apparently releasing "free" ACh in the HPC at a rate faster than 

it can be synthesized, and this effect, if it is occurring in the 
rat during nicotine-enhanced avoidance learning, means that the " 
excess free ACh could be enhancing the activity of the HPC to cause . 
a direct increase in learning speed. It is probable that there is: 
an optimal level of ACh required for enhanced learning, and that 
levels that are too high (or too low, if ACh becomes too depleted) 
would' not affect learning. Data aimed at looking further into this 
mechanism will be collected in the rat experiments. ‘ ;H X* > -V V • &.< 
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,.*v Figure 4 shows the true dose response nature of nicotine’s effect 
on free ACh. Figure 5 shows that these doses produce theta rhythm, 
which is characteristic of cholinergic drug effects in the HPC, in 
some rabbits. Blood pressure from these doses of nicotine is not 
greatly affected, although in some cases the drug may produce a 
slight depression of blood pressure. Figures 6 and 7 are'cross-¬ 
sections of the rabbit brain showing the position of the cannula 1 
and 1 electrode. /•■■■ • 
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Analysis of free ACh in the rat HPC during learning (over V complete) - 
• < Push-pull cannulas have been obtained from Plastic Products Company * " 

(Roanoke, Virginia) and have been unilaterally Implanted into the HPC 
of approximately 15 rats. Perfusates have been collected: inter¬ 
mittently, with the major problem being clotting of the "pull" 1 side 
of the cannula (with a subsequent increase in intracranial pressure 
and death).. When perfusates have been successfully collected, they 
have not been assayed, since the animals up to this point have been 
anesthetized, and it is known that anesthetics reduce ACh levels to 
almost imperceptible levels. The important finding, however, is that 
the quantities of perfusate appear to be great enough to be measured 
by the leech bioassay technique. A few trials have been run in which 
blocked cannulas were used while the rat was awake, to find out how 
the two polyethylene tubes would react to constant turning and 
twisting by the animal. It appears that this will not present much 
of a problem. We are continuing to work on the clotting problem of 
, T ’--- the push-pull cannula, having consulted with Dr. Larry Stein of 

Wyeth Laboratories, who jhas published on this technique. 

v In addition to the above major portions of the proposed project, the 
following related studies have been done which are extensions of the project**^ 
funded by CTR-USA last 

• . ; t * • • 




■■ -'vV 



mecamylaiaine oif rvicotin^ts^a^^ 




Mecamylamine, a proposed central nicotine antagonist, was Injected 
intraperitoneally Into rats 20 minutes prior to nicotine, which was 
given immediately before every daily one-hour session during dis- 
criminated leverpress avoidance training. As can be seen from . 

Figure 8, the larger (1.0 mg/kg) of two doses of mecamylamine -. 
completely blocked the avoidance-enhancing effects of nicotine, whereas 
the smaller dose (0.5 mg/kg) had no effect. Appropriate controls . .■ 
show that the large dose of mecamylamine alone did not affect 
avoidance behavior compared with saline control. Although the "; 
exact central mechanism of mecamylamine is unknown, we have confirmed 


earlier studies by other workers who showed that mecamylamine does 
antagonize the central effects of nicotine. ,..V ; v': 






Effects of avoidance-enhancing doses of nicotine on telemetry- j;" 
monitored HPC EEG - In an attempt to correlate nicotine-learning \ 
facilitation with changes in HPC EEG, unilateral bipolar stainless . -> 
steel or platinum electrodes were implanted in the HPC: of about 20 
rats. A back-pack transmitter was connected to the electrodes when 
each animal was tested, and the signal sent out by the transmitter 
was received by a Narco Biosystems Telemetry Receiver, the output of 
which was amplified and recorded on a Narco Biosystems 4-channel 
physiograph. Figure 9 shows a typical record of HPC EEG from an 
awake, moving rat. Although "movement artifacts" were a problem at 
times, sufficiently interference-free recordings were made to allow " . 
EEG monitoring after doses of 0.4-0.6 mg/kg nicotine intraperitoneally. 
No significant changes in HPC EEG were seen after nicotine., Although 
previous work in our laboratories has shown that arecoline,, a strong 
cholinergic stimulant, would produce "theta rhythm" (4-7 H z recordings) 
in rats with wires connecting the HPC electrodes and the recorder, 
similar doses of arecoline did not produce theta rhythm in the 
telemetry-monitored preparation. We are continuing to study the 
reasons for this by returning to acute, anesthetized rat studies 
in an attempt to record arecoline-induced theta rhythm with 
telemetry. After we do this experiment, we will have a better idea 
about what our problems are. -.'...C;-. 
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Lack of effect of atropine in blockade of nicotine-enhanced avoidance 

behavior - In an attempt to replicate and expand upon our earlier 

work which showed that atropine, a specific "muscarinic" cholinergic 

blocker, could prevent nicotine's effect on avoidance learning, we 

again injected 1.0 mg/kg atropine intraperitoneally into rats 20 . 

minutes before nicotine v;as given at the start of each daily one-hour ; 

training session. Providing appropriate controls (saline, atropine • 

alone) , and trying three 15-session replications, we were unable . 

to show, as we have before, that atropine had any blocking effect 

(see Figure 10). There are a number of possible explanations for b* vi 1 ;, 

this, including seasonal variation, different ages of animals, © \\ 

inability to pick out atropine's effect within each hour session © '.S— 

(whereas earlier atropine had a longer duration and affected the 

whole hour's avoidance), animal supplier variation, etc. We would 

like to continue to look at this problem, using a large group of new QQ 

rats, all from the 9ame supplier within a short time span, and with 

behavioral equipment that will allow us to break down the behavior. 

of the animals within each hour. The answer to this problem may; , 
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- -- ■. .-, Summary 

;v ■ A large quantity of valuable information has been collected during the ' 
first 7 months of the study. Of greatest importance is the discovery that Vl;: 
nicotine causes the release of free ACh from the HPC in a dose-response manner, 
!<• thereby proving part of the proposed hypothesis. Other Important information 
is the discovery that mecamylamine, a central nicotine antagonist, can prevent 
the 1 learning-enhancing effects of nicotine. Of potential importance is the 
finding that atropine, unlike its effects in our earlier work, will not 
antagonize nicotine-learning enhancement at this time. The reasons for this 
must be determined!. Finally, important developmental work has been done on 
; a) the methods of telemetry-monitored IIPC EEC and push-pull cannula perfusion 
of the HPC in freely-moving, awake rats, and b) their application to the 
; study of nicotine’s effects on learning. k 
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pig. 4.:“ 'Maximum acetylcholine ;; ; 
release from the rabbit ' ’ 
hippocampus following the three - 
doses of nicotine, and during 
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Fig. 5. Representative hippocampal electrical patterns in an unanesthetized, 
immobilized (gallamine) rabbit before (A) and 20 minutes after (B) an intravenous 
dose of 0.4 mg/kg nicotine. Calibration sensitivity for both records is the 
same. Activity in B is theta rhythm, 4-7 Hj.. 
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Fig. 9. Representative hippocampal electrical activity through platinum 
electrodes via telemetry in a rat (uncalibrated amplitude). 
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Fig, 10 
enhance 


£ blockade of nicotine-induced conditioned avoidance learning 
tropine given intraperitoneally. 
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Grant No. 642A, 1971, $20,240 
Grant No. 642AR1, 1972, $23,230 




;/!'/Application 642B requests $28,579 for 1973, plus one 
additional year. : - - . - y. - 

Documents submitted (attached) 

1. Application dated October 20, 1972 

C. V. of Dr. Goldstein 

C. V. of Dr. Nelsen 




2 . 

3. 

Comment 


.The applicant moved to Rutgers November 1, 1972, as a result 
of the closing of his previous institution. He visited the CTR office 
September 26 , 1972, and described his new facilities and setting as 
satisfactory. Key equipment purchased with CTR funds can be transferred 
if activation of his support at Rutgers is approved. 

As support is requested starting January 1, 1973, the Planning 
Committee will be asked to take interim action on December 8, 1972. An 
alternative would be to allow the use of CTR funds unexpended at December 
31, 1972 to pay Dr. J. M. Nelsen until the full SAB can act in March 1973.^ 
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Dot*: October 20, 1972 



- -«— 7 - y 0. Sc. Associate Professor of 

Ti-y{Psychiatry. NJ College of Medicine and Dentistry. New Brunswick, N.J. Judith M. -v&Ifs ; . 

-Nelsen, Ph. D. Post-Doctoral Fellow, same address. - • v. - -- 

■ J 2. instilotion& Institute for Mental Health Sciences. CMDNJ. Rutgers Medical School 
Addre$*i P.0. Box 101. Piscataway, N.J. 08854 
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... 3. Short Tills of Project: Behavioral and electrophysiological effects of the "chronic nicotine 
... .... state" in rats. " - 
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^ 6. Brief Descriptor! of Objectives or Specific Aims: See attached pages. 
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Ph y sico1 Fac * ,itic * Available (Where Other than Administering Organization Indicate Geographical!Location) The Labo- 
M'p^ratory at the Institute for Mental Health Sciences Is comprized of 2 rooms, one 


10'x20" and one 20 , 20 (l . We will have available aM the equipment presently at the 

Neuropsychiatric Institute, including the items bought on the funds provided by 

- •*!« tJjg,..pounc i 1* A complete set up for animal care £ maintenance wi 11 be provided 1 . 

- 10. Additional Requirements: r . r f'Xr'utV 

( The only additional requirement will be for the purchase of a constant current 

stimulator needed' for the experiments In whiich the RF wll'l be directly stimulated. 
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' A. Salaries (Personnelby names) (' 16 . 66 % Fringe benefits) % time Amount 

^<7Judith M. Nelsen, Ph. D. '"^: ’ ; : J‘“T^:f '“ 100 ~ff r *. v ^ 

^ Leonide Goldstein, D. Sc. - *’ 10 **' ,: /"* * - \ f ‘ 


Technical! 

Katheleen. Pel ley, B.A. 


B. Consumable Supplies (list by categories) 

Animals 

Food * 

Maintenance 

Drugs, chemiicals, EEG paper, electrodes 


C. Other Expenses (Itemizo) 

Travel. Principal investigator. 2 Meetings 
Publications. Reprints 


--; {-» D. Permanent Equipment (itemize) 

• « r 

Constant voltage stimulator. Model 7151 
Nuclear Chicago 


E. Overhead ( 15 % of A 4 * B -FC) 

Estimated Future Requirements: 

* *—„**' * ' ■ 

Salaries Consumable Suppl. 
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' Sub-Total 
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Sub-Total 
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List financial support for research from all sources. Including own institution, for this and/or related research projects. 
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Application for Research Grant. Item No 6 


V'- • • - . - ' ' ■: -■ 

m . We reported previously, on the basis of studiies carried under Grants from 

/...the CouncN for Tobacco Research-USA, that following chronic nicotine treatment /V" 
ifr v-there occurs In rabbits changes in certain features of the ejectrophysiologteal 
mechanisms of arousal. These changes have beem interpreted as indicating a shift 
J^’from the “classical 11 arousal mechanism (involving chiefly the mesencephalic reti- 
■ /'* cular formation (RF)) to a qualiitati vely different arousal mediated by the l imbic 


1 






• ;r* system. A proposed consequence of such an electrophysiologiical change was that 
'/^ behavior should become more specifically goal-oriented since, as Routtenberg 
/^pointed out (Psychol. Rev. 75, 51*80, 1968 ) , the main feature of limbic system 
-XTarousal is “incentive-oriented” while that of the RF is "drive oriented". 

“ ■* jr* . , « *. 

* " Working under subsequent Grants from the Council, we tested this proposal 
\ In an attention task in rats. We found that indeed chronic nicotine treatment 
//did improve the efficiency of responses to goal-oriented stimuli without causing . \- 

^-/or be accompanied by a general increase in the behavioral levels of activity. 

- * /V *' / * . * - v -v-*.-■ i-*: 1 “•"'I** * 

The results obtained in these studies invite further research di rected 1 both Vv'v 

’-’-'"towards a better understand!ngi of the mechanisms involved in arousal and of the 
£ motivation accounting for the widespread self-administration of nicotine by 
humans. 

. If as Routtenberg has suggested (and our present results Imply) there 

exists a balance between the limbic andi RF influences on arousal, it would 
-/follow that modification of the relationships toward greater limbic system control _ 

. \ (resulting from chronic nicotine treatment) should alter the sensitivity of 
the RF arousal pathway to manipulation. This hypothesis can be tested by direct 
electrophysiologi cal and pharmacologi cal means. It Is known that electrical 
stimulation of the RF produces cortical activation and that the current needed 
to elicit the response varies with the state of the brain. We propose to study 
the threshold for and duration of cortical activation in chronically saline-treated 
and nicotine-treated rats, lit is also known that a number of stimulant and psycho¬ 
active drugs exert their effects by acting promarily at the level of the RF. One 
would expect a comparable change in the efficacy of such drugs following chronic 
nicotine treatment. The drugs of particular interest would be: D-amphetami ne, 
methyl-phenidate, physostigmine (following protection'of the perlphery with methyl -JU 
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•;!. 


V. <V 




.< . • - • . . 

Besides the study of direct electrophysio logical effects at cortical and 
- subcortical levels, we intend to conduct parallel behavioral studies. These 
^CJwould be focused on the elucidation of the functional consequences of the • sV-ni? 

electrophysiological and pharmacological' manipulations. The Continuous Attention’ 
•'.■.'. Task appears well-suited for such studies since it has been demonstrated to 
be sensitive to both the level andi qual Itati ve nature of arousal . ‘ 

•i*.' * . .. \ 

.*•’•• . . ‘ . J, 



vm 


v - ***** > 


- i v Wi 



*' ; ■* * /I 




o 

CO 








Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




Application for Research Grant. Leonide Goldstein. 

Item 8. 


Two related lines of investigation are planned. The first concerns 


*.* > - - <>. 


-. *V' -o,# 

^ . , .* i ■> v.-s-^C 


•^.'electroencephalographic measures of corticall activation induced by electJrlcall 

't^srr.-r-*. 1 - • v-v. 

^^stimulation via the mesencephalic reticular formation (RF) arousal pathway * 


"Research Grants" .. j 

' •• - • ,1 


— * * “*; t 


. V- and by pharmacologi cal! agents. In previous applications for 

V * from the Council (dated November 25, 1970 and: October 25, 1971 )> we have 

t% - * - 

reviewed the surgical 1 and EEG measurement technics which we have developed 
> -~ r ; '»'* ’ • * 

for application to such studies. We propose to prepare with cortical and .* 

subcortleal (RF) electrodes an experimental group of approximately 20 rats 

.<$<1 (Hol tzman, Sprague-Dawley, male). These animals will! undergo adaptation \ .*-ri 

'.'O V *•*. -* . : s', r ' ’yiit .** > ■*-*., . .v»' r 

■ training in an EEG recording chamber. They will then be assigned In random r 

.fashion to two groups, one of which will receive chronic treatment with ^ \ /* 

^ nicotine (100 ug/kg,, s.c., t.i.d.) and the other, with physiological saline. 

- .A schedule for delivery of small doses of electrical stimulation to 
the RF will be carried out to determine the threshold for andi the duration 
. . of cortical activation resulting from direct stimulation of the RF arousal 


7 * 1 . <«- . 


pathway under conditions of chronic nicotine and chronic saline treatment. 
Arousal (desynchronization) will be measured and quantified from the corti¬ 
cal EEG recordings. Further, comparisons between the cortical effects of 
D-omphetamine, L.5.D., physostynine, and tetrahydrocannabinol in animals 

treated chronically with either nicotine or saline will be made. 

«■* 

Electrical current will be delivered by a Nuclear-Chicago constant 
current stimulator. Parameters of the current will be within a moderate 
range which has been shown to cause only reversible effects both on behavior 
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< 


/ and neural tissue (Kornetsky and Eliasson, 1 969 ; Melsen, 1970). 

V;V • V. - 

* r ' The second'area of investigation involves behavioral measures of the 

’> ~~ * * * - 1 . • . ‘ ♦ - * 

-V effects of modifications in the proposed balance between limbic and RF con- 
’V.trol of arousal. Because in our hands it has proven to be impressively sen- 
\£^slt!ve to levels of arousal, the same form of the behavioral task of Kor- 

netsky and Eliasson ( 1969 ) which we have described in previous grant appli- 

1 ***\• ' * * . # . ■' 

' 7'V cations to the Council (dated November 25, 1970 and October 25, 1971 1 ) will! 

* rf\ 

be used to assess the functional consequences of electrical and pharmacolo¬ 
gical manipulations of the RF arousal pathway. 

.... x we ive rats will be prepared surgi cal ly wi th* electrodes at the sensory- 5 
/motor cortex and in the mesencephalic RF. Following recovery (about three 
weeks), these animals will be trained to perform on the visual attention 
^ task. The rats will be partially food deprived and maintained at approxi¬ 
mately 85 % of their normal 1 , free-feeding body weights. They will be trained 
to press a liever for a food pellet reinforcement following the presents- 
f tion of a conditional stimulus (C.S.) whichi is the white cue light fin a stan- 

. dard operant conditioning box. Training is carried out In a series of phases 

such that initially the task is quite elementary, i.e., continuous rein¬ 
forcement or fixed ratio 1 in the presence of a constant C.S. Duringi suc¬ 
cessive training sessions, an inter-trial interval (l.T.I.) is introduced 
and the duration of the C.S, is reduced in step-wise fashion while a> pun¬ 
ishment contingency for inappropriate responding is allso added. In the task's 
final form, the duration of the cue light is only 0.2 sec, followed by an 
-' r . ava 


' y 
. 
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■ ■■■%&£ 
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liable response time of 5.0 sec during which only the first lever press :.*&■ 
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\ " *i r 

« 1 T '•'. V* 


Is reinforced. Failure to press after a C.$. Is scored as am omission error 




,-V. •••• v • ••' • 

• V'.*. (o.e.) and has no consequence for the animal other than the’loss ofi a 




reinforcement pellet. The I.T.I. is variable (so that the rat is not learn- 



. .... ...... . r 

. ?ng to time responses according to a fixed interval) with a mean of • L -•:» 

lO.Osec. A lever press during the I.T.I 1 . is scored as a commission error ' 

• •. •• •• • :X v : i^0 ; 

(c.e.) and is punished by the impositiora, of a 30.0 sec "time-out". Addi- . . 

tionai responses during the time-out reset the punishment clock to 30.0 sec . • - • fa4 

' f 

and are also scored as c.e.’s. A session is terminated after 100 reiinforce- \ 

• * * ' 

mentshave been delivered or after one hour has elapsed. The task is pro- ‘ J 

grammed^ via electro-mechanical modules. •/ „y f 

This type of task in which the animal is asked not only to make appro- . */;* 
priate responses but also to inhibit inappropriate responses Is difficult „ 
for rats to learn andi requires several months of training to achieve effi¬ 
cient performance which we have defined as: t) for o.e.*s* #o.e./# rein- 
forcements times 100 - 30%,and 2) for c.e.‘s, #c.e./# reinforcements times 
100 ^ 30%. After the rats have reached criterion levels of performance, * 

r .^. . . . „ v - 4 . : / . ' ~ ‘ . .. 

half the group will be subjected to chronic treatment with nicotine (100 ug/kg, ; 

s.c., t.i.d.) and ha Ilf to physiological saline. After approximately one week 
of regular injections, a schedule of low current level electrical stimu¬ 
lation to the RF will be introduced during the testing sessions. Such stim¬ 
ulation has been‘shown to disrupt performance in a similar task (Kornetsky 
and Eliasson, 1969) where electric foot-shock was the reinforcingi agent. .. 

Since based on our previous work, deferential baseline behavior Is expected 
depending on*whether rats are nicotine- or saline-treated, each group (in 
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* fact, each animal!) will act as its own control!. Ouirr hypothesis is that 

• v because nicotine-treated rats are in a state of greater incentive-oriented 

V*. arousal (hippocampal predominance in the control of cortical function), their 
*,>•' — ** • , ' - * , * * 
% ^performance will be affected less detrimentally by RF stimulation than the * 

* - performance of saline-treated animals. * 

Further, behavioral studies are planned which will focus on the possi- 

* ble protective action of the chronic nicotine state on the disruptive effects 
of pharmacological agents known or suspected! to act on the RF arousal path¬ 
way by causing a relative increase In' general or drive-oriented arousal 

and hence, decrease In Incentive-oriented arousal. These agents will in¬ 
clude D-amphetamine, L.S.O., physostIgmine, and tetrahydrocannabInol. They 
will be administered according to a randomized block design and the re- 
suits will be tested by applying an analysis of variance. 




■ ' • • 




Kornetsky, Conan and Elllasson, Mona: Reticular Stimulation and Chlor- 
promazine: An Animal Model for Schizophrenic Overarousal. Science 165» 
1273-127^ 1969. 

Helsen, Judith M*: Single Dose Tolerance to Morphine Sulfate: Electroenceph- 
^ alographlc Correlates im Central Motivational Systems. Unpublished Doc¬ 
toral Dissertation. (Boston University) 1970* 
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Bbattacharya, I.C. and Goldstein, L. Influence of acute and chronic nicotine 
) administration'on intra- and Inter-structural relationships of the electrical 
-" activity In the rabbit brain. Neuropharmacol. 8^, 109-118, 1970. ' '* 




/Greenberg, R.S. and Goildstein, L. An EEG study of the relationships between . 

‘ brain structures in rabbits under ethanol and d-amphetamine. Quart. J. - •’ 

■ O-.Studies Alcohol. 30, 843-848, 1 969 . T •••- ; •’ • .-LV • 

..-Goildstein, L., and Doige, G. An analysis of the effects of ethanol on cortical 
V--'.".’’and subcortical, electrical activity f.n> cats and rabbits, in : Unterm. Symposium 
Biological Aspects of Alcoholl Consumption. 0. Forsander and R. Eriksom, ed. 

V Finnish Foundation for Alcohol Studies, 20, 267“274, 1972. 

. Nelsen, J.M., and Goldstein, L. Improvement of performance on an attention task 
-.if fptwith chronic nicotine treatment in rats. Psychopharmacologla, 26^ 3^7-360, 1972. 
*';Nelsen, J.H., and Goldstein, L* Chronic nicotine treatment: acquisition and, 

performance of an attention task by rats. Submitted for publication: Neuro- 
f pharmacology, 1972* 
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R: REDACTED MATERIAL 


Born: 


Curriculum Vitae 
Leonide Goldstein, D.Sc. 

R 


Permanent Residence in the United States - Alien registration No. REDACTED - • 
Harital^Status: RECAST© 




* ' - 

\ \ 

- * 

f* T 




Student at the Conservatoire National de Musique, Paris •, ! 

- ’ Graduated in violin, harmony and composition* 

Military duty, French Army 

Technical Assistant Institut de Biologie, Paris 
Research Assistant ' 

Non-commissioned Officer, French Army 
Undergraduate studies University of Paris' ' 

Research Associate Laboratoire de Physiologic School of Medicine, 
University of Montpellier, France 
Member* of the Research Division of the Free French' Forces 
Special assistant to Dr. H. J* Muller, Amherst College, Amherst, Mass* 
B.A. and M.A. Amherst College 

1945-47 Assistant Professor University of Paris (Physiology 5 Genetics) 

1947-53 . Acting Director Laboratoire de Biometrie of the French National \ * 

Research Council k 

’ 1951 Doctor of Sciences degree. University of Paris, Sorbonne ‘ ~ 

1953-58 Assistant Professor, Neurophysiology, Ecole Pratique des Hautes 

Etudes, Sorbonne 

1958-61 Associate Professor, Pharmacology, Emory Univ., Atlanta, Georgia 

1961-64 Neuropharmacologist, Bureau of Research, Neuropharmacology 

Section, N* J, Neuropsychiatric Institute, Princeton, N. J. 

1964 Research Scientist Grade 1, Bureau of Research, Neuropharmacology 

Section, N. J* Neuropsychiatric Institute, Princeton, N. J, 

1966 Consultant - McNeil Laboratories, Fort Washington, Pa* 

1969 Visiting Senior Fellow - Department of Biology - Princeton University 

1972 Associate Professor of Psych'Satry. Rutgers Medical School. 

Membership in Sc ientific Societies: 



A’U&Ss 


\t£.* 

-• a 

- ’-tf ;**&•*> 


Honors: 

Croix de Guerre (1939-40): Medal of the Free French Forces: Palmes Academiques 
(1950). Associate Editor "The Journal 1 for the Study of Consciousness" and 
"Research Communications in Chemical Pathology and Pharmacology". 

President - French Club of Princeton (1969-1971)* 

Trustee - Schizophrenia Foundation of New Jersey (1972). 

' ' - x 

Listings: . 

American Men at Science - Who is Who in 


© 

o 

CJ 

CA 


Publications: 




a in the Cast. ■ •. 


Author or co-author of 140 papers and abstracts dealing with genetics, endo- 
crinoloev . filertrvi-nhvniAlnov nniT nti^nrapnlnpv nf 111" l»l\l f,n. - - ■- 
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R: REDACTED MATERIAL 


BORN: ! 


i . 
A' 


V J 

'MARITAL STATUS: 


CURRICULUM VITAE 
Judith M. Nelsen, Ph.D. 

- Milwaukee, Wisconsin, U.S.A. 

REDACTED ; 


- ' ' 

- im 


o. 


Primary and secondary studies, public schools of Town of Lake and LSs8& 



gs 

th 


§ 

Si 


1966-70 

1970 

1970-72 

1973 


City of Cudahy, Wisconsin 

’ * ' "X 

Undergraduate studies, University of W?sconsin-MMwaukee (Letters 
and Science, Pharmacy) * 

Laboratory ass Istantship in bacteriology (University of Wisconsin- 
HiIwaukee) 

Undergraduate studies. University of Wisconsin- Madison (Pharmacy, 
Psychology) ■ \ •-r # . 

Research assistantship in physical chemistry (University of Wis- 

cons i n-Mad i son) y ‘ ^ •.'*-> ' ;** ;• v 

Summer research assistantship in physical chemistry (from the 
U.S. Department of the Army at the University of Wisconsin- 
Madison) 

B . S. (HONOiRS) degree* University of Wisconsin* Madison, Wisconsin 

Graduate studies, Boston University School of Medicine, Dtvi- * 

■ slon of Medical 1 Sciences, Department of Pharmacology an Ex¬ 
perimental Therapeutics (Major professor: Conan Kornetsky, Ph.D,, 
Director, Laboratory of-Behavioral Pharmacology) 

Graduate School Research Fellowship *' 

Public Health Service Research Pellowships- (N.t.M.H.) 

Doctor of Philosophy degree. Boston University. Boston, Mass. 

Post-doctoral appointment. N.J, Bureau of Research in Nleurology 
and Psychiatry. Box 1000, Princeton, M,J. 
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, , - '%**££* 


o 
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CJ 

Ul 

CJ 

CD 

CD 
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CD 
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Senior Scientist. Rutgers Medical School. Department of Psychiatry, 

Pi scat away, N.J. . t 

* . . . 

HONORS: Sophomore Honors (U.W.); Senior Honors (U.W.); Sigma Epsilon Sigma (U.W.); 

• >,/ R bo Chi (U'.W.)'; Phi Kappa Phi (U'.W.); Sigma Xi (B.U.) 

‘ 1 •- - . •.-.--T. 

PROFESSIONAL SOCIETY MEMBERSHIPS: REDACTED • •.*.. «***,; 
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PUBtlCATIONS 



Nelsen, Judith M* and Conan Kornetsky: Single Dose Tolerance to Morphine 
Sulfate: EEG. Changes* The Pharmacologist 10: No.2, 1968. _ 

* * , ' / 

Weil* Andrew T., Norman E. Zinberg, and Judith M. Nelsen: Clinical and '* 

Psychological Effects of Marihuana in Man. Science 162 : \23 I *-]2k2, 1968. 



Nelsen, Judith M. and Leonide Goldstein: Improvement of Performance on an 
Attention Task with Chronic Nicotine Treatment In Rats. The Pharma¬ 
cologist 13:.No*. 2, 197K 


Nelsen, Judith M. and Leonide Goldstein: Improvement of Performance on an 
- Attention Task with Chronic Nicotine Treatment in Rats. Psychophar- 

macologia 26; 3*t7~360, 1972. '*• ■*'**'* 


Nelsen, Judith M. and Conan Kornetsky: Morphine-Induced EEG Changes in 
, Central Motivational Systems: Evidence for Single-Dose Tolerance. 

Fifth International Congress on Pharmacology (Abstracts, p. 166, 

#993), 1972. 

• * *v t V r *' •• * ’ _ ' " 

r '** Goldstein, Leonide and Judith M. Nelsen: Some Views on the Neurophyslolo- 
gtcal and Neuropharmacologi cal Mechanisms of Storage and Retrieval of 
, Information. Merck Symposium on Memory, Transfer of Information 

(H. P. Zippel, ed.),1972 (In press). ^ ; 

f NfeJsen, Judith M. and Conan Kornetsky: Single Dose Tolerance to Morphine 
Sulfate: Quantitative Electroencephalographlc Amplitude Correlates 
in. Central Motivational Systems. Submitted for publication In J. Phar¬ 
macol. Exp. THer., 1972. 


Nelsen, Judith M. and Leonide Goldstein: Chronic Nicotine Treatment: 

Acquisition and Performance of an Attention Task by Rats. Submitted 
for publication in Neuropharmacology, 1972, 
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.. . ... , : To: :.The committee comprising Drs. Bing, Cattell and Meier ••••-''■ : • 

■ •*$■•:'.’Subject: Victor J. Schenker, Fh.D., Temple University, School of Dentistry, 

• ' " Philadelphia, Pa. - ,:■•-•>• 

1 New application No.' 900 ; ■’'-y.v"^ 

•“Neuroactive Components of Human Saliva and their Possible 
■ ■ Interaction with Nicotine” 


\ 1: ■ . - History 

This project was Case l4l and full application 




Documents Submitted (attached) 

I. Application dated January 2 6 , 1973 (21 pages, 5 figures). 
Biographies and bibliographies of the investigators. 


■ ' 2 . 

' 3. 

Comment 


K v ■ : 




Reprint "Studies on Human Saliva . . .", Schenker and 
Schenker, J. Nerv. Kent. Dis. 128 520, 1959 . . 




Since the classic work in this area of Dr. Vincent F. 
tisanti is cited in the application, no outside opinion is being 
sought. 


:V r -li .t {.-i.. ■ 

'' •; . ■ 

■ r.j 


It is noteworthy that partial salary of the principal 
investigator is requested. 
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(Use extra pages as neededjjj ^ 


* ^i'T? v ,k * Application for Research Gront TV. ;Oj>te: J^n . 26 , 1973- 

‘IS# ** ' ' ‘ (Uj« extra pages a* neededjjj k ‘ • j: "*5 *?f 

^ ~; ; U. > - ** d i!»dJ 

. 1. Principal Investigator (give title arid degrees); * ► * * * '“**' * j. * ” ** 

^ v - 

-*4r5SSi£?A .Victor J. Schenker, Ph.D. * * ' * v 

jgjjtT Research Professor of Biochemistry ' / * **V 

W$? z&^':-Yiy. ■' ... 

A^Vr *' r *84*«- r , > 2 . Institution & oddness: 

-A-', * A ^ . . 

J*-*' ‘ ?;,£v,\ . Temple University, School of Dentistry 

-*&• 3223 N. Broad St. 

^ 13^*1 Philadelphia, pa. 19140 , - , 

*| ... ‘ ■* . V , 

, .*»3. Deportment(s) where rtsearch will ba done or collaboration provided* ^ ^ 

• -W^^Dept. of Biochemistry, School of Dentistry - • * *%«? 

■* "♦ „^ e P^Pharmacology, School of Pharmacy . 

* ' Short title of study. ' s *'*.*'' * ' \ ~ " " ' '-V ? *"’’ T * ' '* ‘:’ a 

^ •/\r Neuroactive Components of Human Saliva and 1 Their Possible Interaction 

’■ ~jr ‘ ‘‘ ‘with Nicotine. 
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5« Proposed starting dote: July 1, 1973 

6. Estimated time to complete: 2 years. 

7. Brief description of specific reseorch aims- previous work by this investigator shows the 
presence of neuroactive material in extracts of human saliva having 
the spectrofluorometric characteristics of biogenic amines related 

to tyraraine. This is also found in homogenates of human submaxillary 
* gland tissue. Preinjection of extracts containing this salivary 
t fluorophore (SF) in mice caused a 2- to 3- fold 1 prolongation of 
sleeping time due to hexobarbital. This potentiation does not occur 
when nicotine is added to SF extracts, suggesting a new approach to the 


elaboration and/or release of SF from the salivary glands. Direct 
application of SF to the right heart in dogs with heart catheterizatio 
elicits marked increase in right ventricular pressure and pulmonary 
circuit. The proposed' research is an attempt to elucidate these 
findings. Specific aims are directed at the precise chemical identi¬ 
fication of SF together with its pharmacological and neurochemical 1 
characterization in terras of activity at extra-oral sites (e.g., 
brain, heart) from possible absorption through the oral mucosa, with 
particular emphasis upon interaction with nicotine similarly absorbed. 


,th g 

rbed. § 

•, fij 






jsfVSp/W"* ' ! ' t ; 






Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 


2 . 

8. Brief statement of working hypothesis! 

•' • •• •" » •• • . ' '• "... . .. .. - • .. C ■ ‘ -Vjy . *■ . ■ 

__ An overall working hypothesis stemming from the combined findings of 
»ur previous work has been formulated as follows: 1) human saliva 
contains one or more neuroactive biogenic amines ostensibly elaborated 
by and/or released from the submaxillary salivary glands under the 



e - -viwm 

/•mediation or modulation of the autonomic nervous system; 2) such 

compounds, continuously present in the oral cavity, may be absorbed 7 ••!$*§«§!£ 
./• through the oral mucosa and transported directly to the right heart. 

/-land, viia the pulmonary circuit, reach' the brain and other organs' 

? before chemical alteration by passage through the hepatic or renal 
- circulation . This vascular shunt could thus facilitate the homeostatic 
interaction of these compounds with other regulatory factors at extra-,’ 

. oral sites. As a corollary, such interaction may be affected by the 
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10. Space and facilities available (when elsewhere than item 2 indicates, state location): 
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see Research plan - Section I-D, page 14 
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I/, biographical sketches of investigatorfs) and other professional personnel (append): appended £f. page "21 ™ 
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R: REDACTED MATERIAL 
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^ A. Firit year budget; ; .^r/-''? 1 / i *V 

■' ‘A. Salaries (give names or state "to be recruited"). -- * v % time ' * Amount ' * 

-' Professional (give % time of investigator(s) * , • ;- - '. : - '' 

? Dr. ,Vic tor J. Schenker (Principal Investigator) 60 . .HfcuAult ;" 

:&.jfevid fi. Mann). Jr.' (Co-investigator) yY ^-^lO ... > 

-lDr.\Robert L. Pollack (Co-investigator) ^-iv.^VlO _L_ -•’ 


Technical! 

Biochemist (to be recruited) 
Fringe benefits @12.5% 


7,500- 


2,438 


Sub-Total for A 


21,938 


- v ‘ B. Consumable supplies (by major categories) 

Chemicals and Glassware 

Chromatographic supplies-resins, plates etc. 
Experimental animals including maintenance 
ASpare parts and replacements for SPF 
^Duct collection devices 


' Sv>v • • ;•-• 
■•Hf.. . *. 7 

” C. Other expenses (itemize) 

• .s. .• -'V- • -• r 

Fees for paid volunteers 


725.00 

625.00- 

750.00 

650.00 

125.00 


r .1 % f .7: t *V* Vr™> 


Sub-Total for B 


200.00 


Sub-Total for C 


Running Total of A +■ B + C 


D. Permanent equipment (Itemize) 

1 Aminco-Bowman Model 4-8202 

Spectrophotofluorometer complete 
-.^with Power Supply, Microphotometer 
f: v and Accessories . - ' 

1 Aminco-Bowraan Model 4-8909XY Recorder 
1 Aminco-Bowman Time generation device 
1 for above ‘ 

\ .■ 

# E. Indirect cosU (15% of A+B+Q 
15. Estimated future requirements: 


4,850.00 

1,500.00 

295.00 

Sub-Total for D 


Total request 


2,875 


" -*:** >r v *. 


^ r- - 


25.013 


6,645 


$35,410 


M> ' 

- O' 

O 
. CJ 
■ c/i 

CJ 

00 

> ■ GO¬ 
OD 

to. W 

. ; ■ * 


Salaries Consumable Suppl. Other Expenses Permanent Equip. Indirect Costs Total 


$2,785 


>3936 


:30.17! 


Year 3 
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X. Research Plan 




-,.7 mm 

■ .-V-r A.. Introduction and Specific Aims. • i. 

> ^ * * - ** - : **• - - * * **-V' 

■ -W-v iy:-.;- T \,i. The proposed study represents one facet of this * J^; r y£u? 

department's total research program in oral biochemistry and 
«r- ’ physiology. The study is an extension of previous work by the' 


■ .. principal investigator which provides presumptive evidence 




... that: 1) human saliva contains material comprising amine-like 
-.compounds with neuroactive effects which, in mice, are . 

'nyLyi'&Xr :apparently antagonized by low doses of nicotine? 2) this yin 

material is also found in homogenates of submaxillary gland V / 

? “"v ;’4. tissues from humans and Rhesus macaque monkeys? and 3) the ‘ 


level of this material in human saliva is apparently mediated 


' > ^-*5 -:V 


* : by cholinergic activity of the autonomic nervous system, 

; ' -'V; .. Briefly stated, the relevant experimental data are as follows: 

■ i WjT Human whole saliva, collected under standardized conditions 
- an< 3 extracted by solvent and/or ion-exchange methods specific 

for phenolic amines, yields material showing the spectrofluoro- 
.'.'.^-..'-/ metric characteristics of tyramine-like amines (Figs. 1,2,3) . 

... ' -'-i preliminary separation procedures usingi thin-layer chromato- . ['■ * 

f graphy with specific dye reagents show the presence of a . . <i\-■ 

number of phenolic amine-like constituents some of which show / 

' - the spectrofluorometric characteristics of tyramine. The * • 

. pharmacologic action of purified extracts on the aortic spiral • 

.* strip preparation from rabbits pretreated with iponiazid was . - "‘•-"/.v 

the same as that of authentic p—tyramine HCl (3 x 10 — 5 m) with 
- inhibition by 2 x 10”^ M cocaine, Pilottests in dogs with 
. ; ‘ heart catheterization showed that small amounts of extract 
*’•' /.V/.”- introduced directly into the right heart elicited marked ..»■ 

’v"--.’ - increases in right ventricular pressure and pulmonary circuit. 
Pretreatment i.v. of mice with small amounts of lyophylized, 
purified extracts containing microgram amounts of salivary 
fluorophore (SF) produce a 2- to 3-fold prolongation of 
hexobarbital induced sleeping time (Table 1) as does a 2,j,g i.v. 
dose of authentic p-tyramine HCl. Preliminary tests in mice 
indicate that such potention by SF does not occur when nicotine 
alkaloid (0.01 mg/kg) is injected together with the extract. 

• - Using quantitative spectrofluorometric procedures to measure 

salivary SF levels in healthy human subjects, it was found 
that a single small dose (4 mg in 0.8 ml., s.c.) of the . 


icy' 

% ** r ~ 

: . . + 

AM l"' 

* 

, •, .Vi CrJHv 



'"-vw 


Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




7 





6-fold over the saliva control) of SP in saliva within 30 'V-.-V 

C ' minutes; this increase was not positively correlated' with flow 

• volume and subsided to preinjection levels during the 

. x.\ subsequent 1-1.5 hours. In contrast, atropine (0.64 mg in ''-y-' Vv 
,v\ 1.6 ml, s.c.) produced the opposite effect; there was a pro- - 
longed decrease in SF. Epinephrine (0.3 ml of 10~ 3 adrenaline ' 

? chloride, s.c.) did not uniformly elicit the marked transitory 
peak response shown by urecholine; epinephrine showed a'pro- '?f/\ 
longed gradual increase in SF parallel to that seen in the * 

saliv a control curves, (Figs, 4 and 5). ‘"t. 1 ". '•' S 3 >:-V • 

■ l n an attempt to interpret these combined findings • U 

physiologically, an overall working hypothesis has been for- 
mulated, thus 1) human saliva contains one or more neuroactive 
'i biogenic amines ostensibly elaborated by and/or released from ’ ■)' 

"•}the submaxillary salivary glands under the' mediation or • • • 

;' •' modulation of the sutonomic nervous system; and 2) such com- 

f-j pounds, continuously present in' the oral cavity in varying . ’ 

. r-v-'Lcv-^’ . amounts - depending upon autonomic activity - may be absorbed 

'through the oral mucosa and transported directly to the right - 
'beart and, via the pulmonary circuit, reach the brain and other 
.^;/i|..- | '|.;J..; Org a ns before chemical alteration by passage through the hepatic . 

or renal circulation . This vascular shunt could thus facilitate zy&jpjgi 
the hcmeostatic interaction of these compounds with other ; ‘ 

( regulatory factors at extra-oral sites. This working hypothesis 

^ ( - constitutes a major basis for the present specific aims as well ' Ky&'V 
as our long-range goals. 

S' ,Z. I In this context, the preliminary finding that nicotine 

is an apparent antagonist to SF is of some interest. It is 
' ' .. generally recognized' that nicotine is absorbed through the _/'<< 

"/ ora -i mucosa, and its pharmacological actions in the central . - ■ '*■ v 
; nervous system have been comprehensively reviewed by Silvette, ’ . 

et al. (1) . it is therefore intended', in our studies, to place . O.y. y 
'■/'./v/. , emphasis upon the interactions between SF and' nicotine (both . V-^rSjT;' 

. pharmacologic and neurochemical) in the CNS. Not only will 
this exploit this drug as a tool for the pharmacologic 
characterization of an ostensibly nauroactive substance, but, 

- _ at the same time, it will disclose possible new information ■ 

about nicotine mechanisms in the CNS. This is all the more ., . 

appropriate in the light of the amine—like character of SF and .. - 

the reported relationship between this agent and catechol aminesQ V' 
which stem from the same amino acid precursors as do those © '• 

contained in SF. (26,27) . ‘ l- . fe?. 

- .With these considerations in mind, our initial specific . ..\w, ay 

v^f^^.^aims will be directed primarily at the precise chemical ident.i-^Qo‘^^^^ 
• f ication of the individual’-componen ts of SF as demonstrated by 


* r. ». 


rU»* 
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pharmacological testing, in collaboration with Professor *•■-$. 
David E. Mann, Jr., of the Department of Pharmacology, School *•>'&&* 
of Pharmacy, will be done concurrently on whole extracts, and, 
as they become available, on separate chemical fractions. In 
addition, correlative neurochemical analyses will* be made in 
animal brain. We therefore hope to establish, on the basis of 
precise pharmacological characterization, which component(s) 4'£|vj 

is active in producing the pharmacological effects shown by 
• the whole extracts as well as the neurochemical correlates of 
these effects. With the achievement of these aims, a firm 
basis will have been established for the further studies 
necessary to achieve our longr-range goals as stated in our 
overall working hypothesis. • ' •* • * ’•**-*'; 


; « 
• r-v'i- 




B. Method' of Procedure 




i#2f 

y■" 

. '* ‘ -7 ‘ i \ 


-V lt 


' a) Collection of Saliva Samples . Saliva specimens will 
;. be collected under controlled procedures previously established. 
.^Donors will comprise healthy adult, male, paid volunteers 
. recruited from the university staff and/or the student body. ■ 

'. Samples for analysis will be collected both as whole saliva and 
as duct saliva drawn differentially by means of duct cap '.. : ..- v - 
devices as routinely used in this laboratory. All specimens 
will be collected approximately at the same time of dhy (mid¬ 
morning) , over timed intervals, and transferred directly into 
chilled graduated receptacles containing measured amounts of 
ethanol so that the final sample will comprise a solution of 
saliva in 70% ethanol. This procedure serves both to curtail 
bacterial action and to provide precipitation of protein which, 

: with appropriate addition of acetone and acidification to 
pH 4.5, is a necessary preparatory step for the subsequent ion- 
; exchange column separation procedure. Collections will be 
made both with and without stimulation. The latter will be 
induced, as indicated by the specific experimental conditions, 
by passive chewing of paraffin for collection of whole saliva, 
controlled application of lemon juice to the tongue for duct | 

saliva, or a single subcutaneous injection of 3-4 mg of 
tirecholine (Bethanicol chloride, Merck) under appropriate 
supervision as in previous studies. Complete records will be 
made of subjects' age, height, weight, smoking habits, general 
state of health and nutrition as well as gross subjective 
feelings and affect prior to and during specimen collection. 

^ Candidates will be instructed to refrain from' smoking for. at„‘/&V? 

1 -1. -> 1 • . . 1 *1 1 . • - * _ — ^ _ »_r • ' r? - 



f K - ' A 
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alcohol and all drugs (especially aspirin or psychotropic 
tranquillizers, etc.) for at least 24 hours prior to specimen 


tranquuixzBiii, etc./ lor at least nouis prior to specimen 
collection. Those requiring medication of any kind for any 
reason will not be accepted. - r k - 3 

b)' Preparation of Sff extracts . The procedure to be used 
is essentially that, of Kakiraoto & Armstrong (2) as applied by 
Boulton (3) for the extraction of phenolic amines from urine, 
and modified by us for application to saliva. Saliva samples . . 
in 70% ethanol at pH 4.5 are centrifuged and filtered: to - •' 

remove precipitated protein, then applied to a column of .*./ 
appropriately pretreated Dowex 50W resin in the H + form. . . •./- 
Conjugated compounds, neutral and most of the basic aliphatic 5 

substances are removed by appropriate washings with water and 
sodium acetate. The aromatic amines retained on the resin are 
eluted with N/l NH 4 OH in 65% ethanol and the eluate taken to {*' 

dryness in vacuo at 4'0°C. The dried residue is extracted into '3'*. * 
absolute ethanol and centrifuged to remove any insoluble : ;,1 . * .' 

material. . The clear supernate is quantitatively divided into A- 
2 portions, one for quantitative spectrofluorometric examination 3/3 
at maximal activation & fluorescence and for thin-layer 7-i 

chromatographic (TLC) separation, and the other for reconstitu- ' 
tion into aqueous solutions for testing in animals. ' • 


- • - c) Chemical Separation and Identification of SF Extracts ; 

Extracts prepared as described above will be concentrated to 
•*. small volume, applied to silica gel thin—layer plates, and 
_ 'developed under standard conditions using the appropriate 

.... . solvent systems as worked out in our previous studies, to 

■ ..■'“•'k';-’- ascertain the Rf properties of various extract components. • - 
^Information as to chemical structure of individual spots will 
' .. be sought by the use of various specific color developing . , 

agents for comparison with authentic phenylethyl- and • 

phenylethanolamines and their derivatives used as reference 
standards. Eluted fractions of extracts striped on plates and 
located in this manner will be rechromatographed singly and in 
combination with reference compounds and further examined for 
absorption spectra, spectrofluorometric characteristics, as •’ 

well as infra red spectroscopic patterns usingi procedures such 
as those described by Kirschenbaum and Parker (4) . jlT 

- ~ © 

• - d) Pharmacological Evaluation : The following pharmacolo-CJ ;_-3; v :Vl 

• <’•-', gical procedures will be conducted to ^ascertain the nature of 
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' ';■• 1. Hexobarbital sleeping time : Because preliminary '!*„'• 

screening studies have revealed that SF can potentiate hexo- 
barbital sleeping time in mice and also that nicotine on the 
one hand and' tyramine on' the other can inhibit and prolong 
sleeping time respectively, the following experiments will be 
executed to elucidate the underlying mechanisms involved in : 
.sleeping time alteration and to determine whether SF elicits: 
effects comparable to those produced by tyramine under similar 
conditions. 








rv? * 


Treatment regiment 



*■ v _ x..;. 


low doses of nicotine + SF + hexobarbital) 
low saline control " *" ) 

• high doses of nicotine + SF + hexobarbital)' 

> high saline control " " )' 

\ . '-.low dose (nicotine) + tyramine + hexobarbital) 

' .w:-^jwV.low saline control “ /, ) 

high dose (nicotine) + tyramine + hexobarbital) 
high saline control ) 


Measurement of: 
duration of sleep 


■■ 

- ■* \ 


- -i rr •% ^ ' 


■. *. i, 

» >V r-*- 


Vr^.: 




**nA'\T 




If tyramine and SF responses are similar in the presence of 
low or high doses of nicotine with respect to alterations in 
sleeping time, then confirmation of tyramine-like activity is 
made with respect to its relationship in the presence of a 
ganglionic blocking agent. If sleeping! time is shortened in 
the presence of nicotine and SF as compared to saline and SF', 
the recognition of central neural sites for the action of SF 
will be indicated. However, nicotine stimulates then causes 
ganglionic depression? therefore, it is necessary to administer 
a pure (depressant only) gangliolytic agent in place of 
nicotine to determine that ganglionic depression instead of 
stimulation is responsible for the inhibition of the central 
effects induced by SF in the presence of hexobarbital. Thus: 


'> > 

.V,^ ; 


.« ''-'IV jK r. 2 

- , 'V* 


• _ Measurement of : 

Hexamethonium chloride + tyramine + hexobarbital) duration s.t, 
saline control " " ) 

Hexamethonium chloride + SF + hexobarbital) " " 

saline control ) O 

. ' C9 

_ i If sleeping time is shortened significantly when either „ ; 

tyramine or SF is administered in the presence of C^,"this will, r 
’'• •' indicate that ganglionic depression centrally is responsible 

for the inhibition of tyramine or SF potentiation of hexo- 
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by nicotine in the earlier experiment. 

2. Isolated Mercenaria* mercenaria heart studies; 
.Previous studies utilizing the isolated heart of Mercenaria : *. • 
' mercenaria' suspended in sea water and attached to a recording: 
device have revealed that successive administrations of norepin¬ 
ephrine rapidly cause the development of tachyphylaxis 
characterized by first a negative inotropic response that 
shortly disappears by the third or fourth administration (5). 
This procedure affords an excellent means by which the 
pharmacological similarities of tyramine and SF can be compared 
or contrasted. • 5 - "\ 


' j „. * 
rt - * 




-• ^A - f/v, * 
vV-- 

. * ** •- * ‘ ” 

• PROCEDURES' : The isolated heart is suspended in a 40 ml. 

' chamber containing sea water at room temperature (24-30°) and 

aerated with air. Successive administrations of either 
t tyramine at constant dtosage levels or SF will be made at 
. intervals governed by the time required 1 for normalcy of 
. contractions to return. In addition# the prior administration 

„of tyramine followed by known tachyphylactic doses of 
norepinephrine (NE) and SF followed by NE will be studied to 
ascertain whether deviations in NE-induced' tachyphylaxis occur. 


«.v f*V 


- ' * t. W V -A * 

• j, ' f 1 


-Z&S&ycv 


*' 5 * 3. Influence of SF and Tyramine on Sodium Nitro¬ 

prusside and Hypothermia in Mature Mice ; . ... , 

We have recently demonstrated in our laboratory that oxo- 
tremorine andi sodium nitroprusside each produce hypothermia in 
mature mice via a 1 different mechanism (6) • The parasympathomi¬ 
metic, pilocarpine, did not alter oxotremorine-indueed hypo¬ 
thermia, but partially inhibited that produced by sodium 
nitroprusside. Conversely, atropine inhibited oxotremorine-in- 
duced hypothermia, but failed to modify that elicited by sodium 
nitroprusside. .. .. . v ; 

PROCEDURE : Mature mice will be divided into groups and treated 
as follows: 


• i>ff V 

- 

* 

• 

. .a 


Rectal temperatures recorded immediately prior to 
start of treatment. 1-SP 1 injection s.c., 15 minutes 
later rectal temperature recorded 1 , oxofcremorine admin, 
i.p., 15 minutes later, final rectal temp, recording? 
2-tyramins injected, s.c., 15 minutes later rectal 
temperature recorded, oxotremorine admin., i.p., then 
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15 minutes later; final rectal temp, recorded 1 . 

The procedure is repeated using sodium nitroprusside 
in place of oxotremorine. 


-• ■ * 

‘ w 


„ % ' / * t , 

. J -v. 

w-l » # .* «> . 

,‘rf'f; ?-•' 


The influence of tyramine on either sodium nitro- j'Ai 

prusside-or oxotremorine-induced' hypothermia has not 
been studied by us. Therefore, if comparable results '/'* 
are obtained with each hypothermic agent, following f.'^L 
the in jection of SF or tyramine, further proof of ”t:\[ *.<•;'u 
their close pharmacological characters will accrue. J 




» :<</*> vV.?#: 


' t\** e *r 


4. Influence of SF and Tyramine on Nicotine ' T-v T ~': *—-i;- - ' 

Convulsions and Tremor in Younc Mice . 

->vThe central action of nicotine in eliciting both **■*£, 
convulsions and tremor is well known, and has found use in 
the evaluation of anti-convulsive as well as anti-tremor 3:^.-' 

properties of many pharmaceutical preparations. This approach 
will be applied to testing SF and tyramine for relative anti- "/ 'y' 

■; nicotine action. Methods of procedure using mice have been 
/.reported by a number of authors (7-11) • These methods will be 
.'-'applied as follows: • ... 

• 'PROCEDURE ; Mice (18-26 cjm) will be divided into groups and •; *• 
"treated as follows: • 




.. *.;&*£ 


1. Nicotine at low doses intracerebrally. 
SF + nicotine " " " ". 

Saline controls....................... 


.observe tremor 


, " effects of i/c 

. injection 


.2. As in 1 above but using tyramine instead of SF.. observe tremor 
• 3. Nicotine at convulsive doses i/c ...............observe 

. */ convulsions 

-V- SF + nicotine 11 " ** ............... " 


Saline control, 


Ditto using tyramine instead of SF 1 .....observe 

convulsions 




e) Neurochemical Studies : The following procedures are ^ f 
intended to provide some neurochemical parameters of the pharm— © 
acological data from the previous section, and 1 at the same time, ® 
to furnish some points of departure for future more detailed __ -.e-rrr 
"studies. Biochemical observations will be confined to the' 



■■-■me-'. 
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measurement of norepinephrine (NE), dopamine (DPA) and serotonin 
(5HT) in extracts of whole brain homogenates of mice according V 
to the method of Snyder, Axelrod and Zweig (18) as modified by 
Welsh & Welsh (12) and Leonard & Shallice (13). These estim- ' 
ations will be made in groups of mice injected according to the ■ 
respective treatment schedules used for the pharmacological ' 
evaluation procedures. Because hexobarbital sleeping-time . 
potentiation has been related 1 to the brain amine-depletion effects^2ff|Bj& 
of reserpine, uptake and release mechanisms become important '/* 
neurochemical considerations with respect to our study of SF 
and its ’antagonist', nicotine. Accordingly, the above exper- 
iments will be extended' to include observations on the effects, 

_on the three brain amines mentioned, of SF, p-tyramine and . 
derivatives, and nicotine. For this purpose, the experimental 
preparation will comprise mice pre-treated with reserpine, and \*g|5£g§j; 
in addition, with 4-et-dimethyl-m-tyramine (H77/77) , a compound 
which has been found to displace brain catechol amines - partic- ’ 
ularly NE - and utilizes the reserpine-resistant uptake mech- • 
anisms to effect this displacement (19,20,21). This approach •-<. 

"has been utilized recently by Leonard' & Shallice (13) for studying 
.the effects of phenylethylamines in brain and provides a suitable 'j>|||p|SS 
procedure for our comparative studies of SF, p—tyramine and . ' 
nicotine. - s ' . 3? 


Wm 


C. Significance of this Research 


. • This work concerns primarily a study of the relationship 

’ between autonomic nervous system activity and the biogenic amines 
■ • ‘ ' in their role(s) as neurohumoral agents. Apart from the academic 

,-> significance of our original discovery indicating the presence .- 
of such compounds in human saliva (15), the quantitative changes 
in their concentration after cholinergic stimulation immediately 
.ivC,"...suggests a possible compensatory release of adrenergic amines 
in response to a cholinergic stimulus. In addition, such con- 
.sideration would indicate a means of measuring, in humans , 
comparative autonomic responsivity to controlled 1 cholinergic 
challenge by low doses of accepted pharmacological agents (see 
attached reprint of ref. 15 illustrating the markedi differences 
between healthy controls and patients with severe alcoholism 
in their responses to urecholine challenge). In other words, j 

these findings, substantiated as to interpretation by the pro- 1 
posed extended studies, could provide a relatively simple _. j 

____ approach to the biochemical evaluation of an important aspect , v .~< 
autonomic status in terms of changes in the biogenic amines/ 

^T.'..“ ‘.‘which in themselves play an’important part in the regulation 

C .„. of activity within the nervous system. The presence of SF in 'i|4 
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the submaxillary gland as well as in the saliva could be i .. *vi$Sa£ fT 

expected to reflect cellular activity in a gland which in turn, ‘ 
develops embryologically from the same oropharyngeal mucosa r >*- 
as does the anterior hypophysis. In this context, the salivary 
gland and its secretory products would' appear to be an organ 
of choice for studying the neurochemical correlates of autonomic 
function in man. Further significance would stem from the 
application of these extended studies to the elucidation of 
the central actions of nicotine. In addition to the direct 
evidence stemming from our neurochemical studies of nicotine ; .^-v ’ '*&*££* 
in animal brain, useful information on the autonomic effects ., ' 
of this drug - absorbed from the oral mucosa — could be obtained 
from tests in humans smoking tobacco under controlled conditions. 

The significance of the concept involving the oral absorption 
of neuroactive salivary components to fulfill homeostatic inter¬ 
active functions at extra-oral sites, as stated in our overall . .1. 
working hypothesis, is that it presents a hitherto unrecognized 
role of the salivary glands as participants in regulatory neural 
mechanisms - an important new facet of oral biology. A fuller^ 
significance of these various aspects is expected to emerge ' 

the extended' research of this proposal. ' •••■ : i--: 



■ yy 




D. Space and 1 Facilities Available 


The Biochemistry Department at the Temple University 
School of Dentistry has some 2,000 sq. ft. of newly renovated 
research space available in two large rooms with the use of a 
working cold room, fume hoods, and vented space for various 
types of chromatography, as well as offices and secretarial 
assistance. 

The equipment available in the department includes: one 
Spinco RC-2B refrigerated ultra-centrifuge, two rotors (SW-25.1 
and 1 a 65), two Servall refrigerated centrifuges (one RC-2 and 
one SEr*l) , two size 2 ICI centrifuges kept in a cold room, and 
various table top centrifuges. 


There are two Gilford 2000 recording spectrophotometers, 
one Perkin-Elmer Hitachi spectrophotometer, one Spectronic 505 h* 
spectrophotometer, one Spectronic 20, and two Coleman Junior 2 

visible spectrophotometers. There is also an Aminco-Rosett qj 

Recording Fluorimeter, and an Evans Atomic_Absorption spectro- . f 
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There are three fraction collectors, three expanded scale 
pH meters, various microscopes, one Frieden bench top computer 
and a Lago-marsino calculator, gel and strip electrophoresis 
equipment, thin-layer and paper chromatograph, three 18-station 
Warburg respirometers, one' of which is refrigerated, two ' 
recording oxygen electrodes and 1 a Radiometer carbon dioxide .. 
monitor, various micro-, semimicro- and macro balances, three 
mini-pumps and various columns for column' chromatography, two 
lyophilizers, and a gradient former and eluter for the ultra¬ 
centrifuge.' ' -rf. -J- • - • .-■ 


"' Available for our use within the Dental School are electron 
microscope service, histology service, a complete department 
for photography, art, and illustration, extensive animal care 
facilities, a complete radioisotope laboratory, a nuclear mag¬ 
netic resonance service, and the advice andi assistance of the 
.staff of a large, well-functioning dental school. Pharmacological 
facilities are available within the School of Pharmacy 




Fnarmacy. •_ /j 


‘.v 's/v.^'The Aminco-Bowman Spectrophotofluorometer and Recorder are 
' the'only additional pieces of permanent equipment required for /vv«* 
this work. The instrument presently available to us is on ' 
temporary loan. A new instrument is consequently being requested 
under the present budget. 


2. Supporting Data - 

_.V ., A. Previous Work by the Investigator Related to This Project 

■ . . Our previous findings of immediate relevance to the 

present studies have been outlined in the previous Section 
1—A. Details appear in reference No. : s 15-17 below, and in 
appended figures. Other relevant studies include experiments 
in rat3 - extending those of Schneyer & Schneyer (22,23) - which 
indicated significant increases in submaxillary gland amylase 
activity concomitant with immobilization stress without physical 
injury per se , but with resultant severe gastrointestinal ulcer¬ 
ation. These unpublished experiments (25) illustrate further 
the chemical alterations in the salivary gland concomitant with 
augmented autonomic activity, whether induced by pharmacological 
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B. Pertinent Literature References 


*•? 



Our original finding, of SF in human whole saliva has 
been confirmed by Hamby, et al.(24). Neuroactive substances 
in saliva and salivary glands of animals have been widely 
recognized for many years. Among those relevant to our studies 
-V are. the early reports of Cattell, et al.(28) describing a 
•• • neurohumoral agent with the properties of "adrenin" from cat : - l - 

submaxillary glands. The classical studies of Babkin and' his 
associates (29) include extensive reports on various vasoactive 
substances (other than bradykinin or kallicrein) which vary in 
activity with autonomic stimulation. Similar findings have • 

been reported by Hilton & Lewis (30). Stromblad' (31,32) has 
described a monoamine oxidase acting upon tyramine substrate 
in the submaxillary glands of humans and animals. Most of the 
studies in human salivary gland function relative to the ANS 
have been restricted to salivary flow rate, and to some extent, 
electrolyte changes, although Giddon & Lisanti (33) have re¬ 
ported the occurrence of a cholinesterase-like substance in 
the parotid saliva of 'normal' and psychiatric patients. Of 
. . interest relative to biogenic amines is the report of Selye, 

■ et al. (34) demonstrating a five-fold increase in size of rats" 
submaxillary glands following chronic treatment with isoproter¬ 
enol. This growth-stimulating action is reminiscent of the 
nerve-growth factor (NGF) effect upon sympathetic nerve tissue 
by extracts of mouse submaxillary glands reported by Levi-Mont- 
alcini & Cohen (35). Evidence relating to extra-oral sites of 
action of submaxilliary. gland products is seen in various accounts 
of the ostensible "hormone activity" of submaxillary gland tissue 
.implants in the sella of the hypophysectomized dog by Alvarez- 
> - Buylla (37) in which the effects of hypophysectomy were almost 
entirely reversed in the presence of the implanted salivary 
gland. Evidence for a non-exocrine function of the submaxillary 
gland is presented 1 in the growth experiments of Narasirahan & 

Ganla (36) in mice, rats, dbgs and monkeys, and Godlowski & 

Calandra (39,40) have described an "insulin inhibitor" factor 
from dog submaxillary glands, thus suggesting an endocrine 
function for these gland structures. Our concept of the pos¬ 
sible absorption of SF into the blood stream through the oral 
mucosa receives support from the recognized use of the sublingual 
route of administration of a variety of compounds including 
various steroid hormones in endocrinopathies, nitroglycerine in 
cardiac disorders, apd isoproterenol in asthma. A direct pathway 
from the oral cavity to the brain has been described by Kare (38) ,'j^ 


O 

© 

CO 

cn 

co 

00 

00 

CO 

-4 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





17 


REPER E N CE S 


1. Silvette, H., Hoff, E.C., Larson, P.S. and Haag, H.B., 
v - The action of nicotine on central nervous system 

* ' functions, Pharmacol. Rev., 14;137, 1962. 

* * • .. 

2. Kakimoto, Y. and Armstrong, Marvin D.,'The phenolic amines 

of human urine. Jour. Biol. Chem., 237 , No;.. 1:208, 1962. 

3. Boulton, Alan A., Pollitt, R.J. and Majer, J.R., Identity 

of a urinary "Pink Spot" in schizophrenia and Park¬ 
inson's Disease, Nature, 215 ;132, 1967. 

4. Kirscheribaum, Donald M. and Parker, Prank S., The infra¬ 

red' spectra of aqueous solutions of biogenic amine hydro¬ 
chlorides, Spectrochiraica Acta, JL7:785, 1961. 

5. Fujita, T. and Mann, D.E., Jr., Further studies on 1-Arter- 

• enol Tachyphylaxis in the isolated venus heart, J. Am. 



Pharm. Assoc., sci. ed., 47: 90, 1958. 

... * - c yl'.- x .... ,^.vt* , 


’ lor 


r*- ’d' 




6 . Burke, D.H. and Mann, D.E., Jr., Influence of several auto- 
• - nomic drugs on sodium nitroprusside and 1 oxotremorine- 

induced hypothermia in immature and mature mice, J. 

Pharm. Sci., 59:1814, 1970. 

7. Saxena, R.C., Dixit, K.S., Dhasmana, K.M. and Kohli, R.P., 

A simple method, to measure central antinicotinic activ- 
<•* ~-V‘ ity, Jap. J. Pharraac., 19:182, 1969. . . 

8 . Dixit, K.S., Dhasmana, K.M., Saxena, R.C. and Kohli, R.P., 

• Antagonism of intracerebrally induced nicotinic con¬ 
vulsions in mice: A method for measuring the central 
.antinicotinic activity of CNS acting agents, Psycho- 
pharmacologia (Berl.) ,lj): 67, 1971. 

9. Bonta, I.L., DeVos, C.J., Grijsen, H., Hillen, F.C., Noach, 

E.L. and Sim, A.W., l-Hydroxy-3-amino-pyrrolidone-2 
(HA-966): a new GABA-like compound, with potential 

use in extrapyramidal diseases, Br. J. Pharmac., 43: 2 

514, 1971. CJ 

,:. i _ . . , : ... . . . • . . . 

10. Ankier, S. I., 'Brittain, R.T. and Jack, D., investigation^'*^ 1 '*-* 
■ of central cholinergic mechanisms in the 
mouse, Br. j. Pharmac., 42:127, 1971. ; 





Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




11. Desci, L-, Varszegi, M.K. and Mehes, J., A simple method 

to measure central cholinergic activity. Arch. int. 
Pharmacodyn., 144 ;399. 1963. 

v' ■ . . .- 

12. Welch, Annemarie S. and Welch, Bruce L., Solvent extraction 

method for simultaneous determination of Norepinephrine, 
... Dopamine, Serotonin, and 5-hydroxyindoleacetic acid 

in a single mouse brain. Analytical Biochem., 30:161, 
1969. .• 

i r- ' - ; ; ' - * ^ > 

13. Leonard, B.E. and Sh&llice, Susan A., Some neurochemical 

effects of amphetamine, methylamphetamine and p-bromo- 
methylamphetamine in the rat, Br. J. Pharmac., 41:198, 
1971. - ' 


"■■S'vr 

> V 


'.amt .Ss 




■ y-’-V *. 

•-.rir-., 

•** |«, r 

- ♦ 


14. Leonard, B.E., The effects of 3-y-DimethyIaminopropyl-Phenyl- 

phthalide (ICI 53,165) on brain monoamines and their 
, , ; precursors. Arch. int. Pharmacodyn.,. 199: 94, 1972. 

v' -■ ‘y-f, ^• • ~ • •• ' »’ 

15. Schenker, V.J. & Schenker, A.C., Studies on human saliva: 

■ a tyramine-like component'and its response to autonomic 
stimulation, J. Nerv. Ment. Dis., 128 :520, 1959# * 




16. Schenker, V.J., Biochemical studies in human saliva: further 
observations on the tyramine—like component and its 
response to autonomic drugs., Proc. 2nd International 
' "Pharmacological Congress, Prague, 1963, Biochem, Pharmacol., 
12 (suppl.):133, 1963. 

.17. Schenker, V.J., An apparent ’primate specific* salivary amine, 

,• Proc. International Neurocheraical Conference, Oxford, 

England, 1965. 

18. Snyder, S.H., Axelrod, J. and Zweig, H., A sensitive and 
specific fluorescence assay for tissue serotonin, Bio¬ 
chem. Pharmac., 14:831, 1965. 


19. Carlsson, A., Fuxe, K., Hamberger, B. and Malmfors, T 1 ., 

Effect of a new series of bicyclic compounds with poten- 
tial thymoleptic properties on the reserpine resistant •. . 

uptake mechanism of central and' peripheral monoamine ^ . 

neurones in vitro and in vivo , Br. . J. Pharmac., _36-:18, V' 

-V >«. .. . - , - •• " J 

20. Carlsson, A., Xindquist, M., Dahlstrom, A., Fuxe,K. and^ / tQj) •’“ 

!• .Masuoka, D., Effects of the amphetamine group on 

'' * . , intraneuronal brain amines in vivo and in vitro/'J. 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 



21. Carlsson, A. and' Waldeck, B., Effects of amphetamine, ty- 
ramine and protryptyline on reserpine-resistant amine ' 
concentrating mechanisms of adrenergic nerves, J. 

Pharm. Pharmac.,18:252,1966. "'-'-•‘••A > 


22 . 


23. 


Schneyer, L.H. and Schneyer, C.A., Apparent synthesis of 
submaxillary gland amylase during pilocarpine admin- 
v istration, Am. J. Physiol., 187:403, 1956. '•/ 


j > - *. v* . 
r . *. * i 1: V. 


* < : ’ - : 


. rt 


ibid.. Increase in amylase of rat submaxillary gland' in 
response to acetylcholine or feeding. Am. J. Physiol./’ 
. 193:1, 1958. 


! 


24. Hamby, George W., Prang, Arthur J. Jr., Lipton, Morris A. * 
and Cochrane, Carl M., Physiologic variations of a 
tyramine-like substance in human saliva, J. Nerv. Ment. 
l ‘‘ Dis., 137:487, 1963. -• 

> 25. . Sabot, T. and Sehenker, V.J., Effect of immobilization 

stress on' submaxillary gland amylase in rats, unpub-' " 
:;g|^lishea studies, 1961, 

26. Bhagat, B. and Rana, M.W., Effect of chronic administration 

of nicotine on the concentrations of adrenal enzymes 
involved in the synthesis and metabolism of adrenaline, 

' Br. J. Pharmac., 43:250, 1971. 

27. .Westfall, Thomas C. and Brass, David A., Studies on the 

.. mechanism of tolerance to nicotine-induced elevations 

• . of urinary catecholamines, Biochem. Pharmacol., 20:1627-, 

1971. „ ' ' ; ’ . . 

28. Cattail, M., Wolff, H.G. and Clark, D., The liberation of 

adrenergic and cholinergic substances in the submaxil¬ 
lary gland, Amer. J. Physiol., 109 :375, 1934. 

29. Babkin, B.P., Secretory mechanismof the digestive glands. 

Hoeber, N.Y., 1950. 


30. Hilton, S.M. and 1 Lewis, G.P., Functional vasodilatation 

in the submandibular salivary gland, Br. Med. Bull., 
13:189, 1957. 

"''“''tT-iV4.'*' - • -- tlv, •• ' jv 

31. ' Stromblad, B.C.R., Observations on amine oxidase in human f 


b* 

© 

o 

CJ 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





20 


32. ibid.. Amine oxidase activity in salivary glands, Acta 
physiol, scandinav., £6:137, 1956. 

33. Giddon, Donald B. and Lisanti, Vincent F., Cholinesterase- 

m like substance in the parotid saliva of normal and 

\ psychiatric patients. The Lancet, I_, No. 7232:725, 1962. 

’v*'A‘ 5 • 34. Selye, Hans, Veilleux, R. and Cantin, M., Excessive stim¬ 
ulation of salivary gland growth by isoproterenol, 

" “ Science, 133 , No. 3445:44, 1961. . •'•• •. 

35. Levi-Montalcini, R. and Cohen, S., Nerve growth factor in 

submaxillary mous e glands, Ann. N.Y. Acad 1 . Sci., 85 :324, 
i960. ; • ‘ '■ 


■v r-;i 


■ r L*y< 
*<* 

• 

Mi 

‘ 








Narasimhan, M.J. and Garnia, V.G., The regulatory influence 
of the submandibular salivary gland on growth., Annales 
d*Endocrinologie, Paris, £9:513, 1968. 

Alvarez-Buylla, Ramon, Salivary tissue transplants reac- 
tivate endocrine function after hypophysectomy. Hospital 
Practice, Ed. Art., £, No.' 9:64, 1968. ' 




38. Kara, Morley, R., Direct pathway to the brain, Science, 
163:952, 1968. • 


' 39. "Inhibiting the Insulin Inhibitor" The Sciences, vol. 9 , 

>■ / - No. 1:27, 1969. 

'^' .40. Godlowski, Z.Z. and calandra, J.C., Endocrine function of • 
y salivary glands. Dental Progress, £;4:258, 1961. 

C. Other Pertinent Publications (V.J. Schenker, Principal 
Investigator) 


DECARDOXYLASE ACTIVITY IN VIVO: EFFECTS OF MORPHINE & ETHANOL 
PRETREATMENT IN MICE. 

Int. J. Nouropharmacol. £:303, 1964. 

(with L.S. Maynard) 

MONOAMINE OXIDASE INHIBITION BY ETHANOL IN VITRO. 


§ 

CJ 


Nature, 196:575, 1962. \ . •»*. . . *»;• r 

^-(with L.sT” Maynard) ‘ V. 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




21 




A BIOCHEMICAL CORRELATE OF AUTONOMIC ACTIVITY: THE EFFECT OF 
BETHANECHOL ON SERUM AMYLASE IN DOGS. ; • ;• 

Surgery# _56:394, 1964. 

\ (with R.M. Engelman, P. Polimeni, M. Stucker, A. Riddick, 
- A.C. Schenker and J.H.' Stuckey) . . .. 

ADRENAL HORMONES & AMINE METABOLISM IN ALCOHOLISM. 

Psychosom. Med., XXVIII , No. 4 : Part II 564 - 569 ,' 1966 . : 

(with A.C. Schenker, D. Kissin & L.S. Maynard) 

THE, EFFECTS OF ETHANOL ON AMINE METABOLISM IN ALCOHOLISM. 

In: Biochemical Factors in Alcoholism, pp. 39-52, R.P. ' ,• 
Maickel (ed.), Pergamon Press, Oxford & New York, 1966. 
(with B. Kissin, L.S. Maynard & A.C. Schenker) 



EFFECTS OF ETHANOL ON THE ENDOCRINES. 

v In: Internat'l Encyclopedia of Pharmacology 
• './ Section 20, Vol. 1, chap. 10, J. Tromolieres 
Pergamon Press, 1970. 



and Therapeutics, 

(ed.), ;. 




'.‘■v''•1' i v - 





Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




m/i m/J 



Figure 1. Activation cud flcorccecraa epeatra of cfea ealivery 
factor (SF) estreated free buaca ntod oallva. Essreaca of 
hcsiosonicad huuan ctdjmai;il?.cry cicada atzczr itofcioal opcoeca* 
HssJLraa fIcoradaccco: 310 v>j>, ccnicsa csciv^tica 273 ry, 

(2$0 oorrssCed) , 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 



c 


$ ** FLUORESCENCE SPECTRA 

* ... NITROSONAPHTHOL DERIVATIVES 

Mm. Activation* 472 rryi 






' •» * 

- vV * 

* ..^v V */ 

* -/'Jyf» , t 

. 







Figuro 3» Fluorecacnca opeefcsra of riltrosonsphtfcol-lillOn 
derivatives of p-tyrcaina trad toon vhola saliva estreats, 
singly anti £a combination. liauixwa flcoi-osccnaa; 550-560 K f x > 
cnninrina activation 472 I-Tata ccrrospondavisQ of cnrvaii Hot 

tboso darativoa. 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 





Ta ble l. The effects prxe-treatmcnt with extracts containing SF uoon the 
central action of teaotarhitcre-. Note the greater tl^T?Sl5 in 

sleeping tune of treated animals over their controls. 
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R: REDACTED MATERIAL 



BIRTHDATE: 

BIRTHPLACE,: 




NATIONALITY: 


- MARITAL STATUS: 


EDUCATION: 


>*»••• * 
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4 •' - 

? '.yfhSfc-^jW '' 

. . • . ' . • 1927 

r='V t \ •’ ' ** ' i * 


R 


St. Michael’s Academy, Montreal, Canada 
Hoscote prep. School, Montreal, Canada 1” 

Ecole Technique de Montreal — (Dipl. Tel. Comm’n.; 
First Award Final Year Thesis: Silver Medal for 
Second Highest Aggregate Standing).) 

McGill University - B.Sc. Degree 

McGill University - Ph.D. Degree (cum laude) 

in Experimental Medicine. 


- 1932 


1933 


V...\V 1934 - 1935: 


Out-Plant Engineering, Bell Tel. Co. of Canada. 
Estimating Engineer, Northern Elec. Co.j‘ 
Montreal, Canada. \ . ■ • vi . • 

Asst. Statistician (part-time) Dept. Social 
Research, McGill University. 

Laboratory Technician, Dept. Exp'l Medicine,' 
McGill University, Asst, to Dr. J.J. Day in 
the laboratories of prof. B.P. Babkin - 
Gastroenterological research studies in dogs. 


1937 - 193S 2 


Research Assistant, Dept. Anatomy, McGill 
University — Research Studies on Adrenocortical 
Aspects of the "Alarm Reaction" under the 
direction of Dr. Hans Selye. Research Asst., 
Biol. Labs.; Ayerst, McKenna and Harrison, Ltd., 
Montreal, Canada, under direction of ' “ 

Dr. A. Stanley Cook. 
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.<T„ f 1940 — 1941; 


Resumed former position as Research Asst, at Ayerst, 
McKenna & Harrison Laboratories., 


1945 - 1948 ; 

"... 




■ " * \ 

1947: 

^ - * * 


Research Associate, Dept. Medicine, McGill University. 
Later, Research Fellow, McGill Univ. Clinic, Royal 
Victoria Hospital. Studies on Metabolic and Nutritional 
Aspects in Patients after Trauma and Brug< Convalescence - 
Under direction of Prof. J.C. Meakins and Dr. J.S.L. Brow: 


- «*>'. ' 




Lecturer, Dept, of Medicine, McGill Univ. Research / 

Fellow, University Clinic, Royal Victoria Hospital - 
Head, Nutrition Research Laboratory and Member of 
Attending Staff, Dept. Medicine, Royal Victoria Hospital. 


-Tfr 1948 - 1951; 


Assistant Professor of Medicine, McGill Univ. (ibid) 


1951 - 1953: Staff Member, Worcester Foundation for Experimental 

Biology, Shrewsbury, Mass. (Studies on adrenocortical 
function in schizophrenia and' on biogenesis of adreno- 
"•.-w' . Vr cortical hormones, with Drs. G. pincus, O. Hochtor, and 


-rj’r-r: .H. Hoagland. t 

;• ??.'• -•?. * - - ’ ' ■ \ •, • v.v.'-t 1. i- -; t // .‘’.V •* . 

^..1953 - 1957: Assistant professor psychiatry (Biochemistry) , State 

University of N.Y., College of Medicine, " Brooklyn, N.Y. - 


1958 - 1965: Associate Professor of Psychiatry - Director, Biochemical 
Research Laboratory, State Univ. of N.Y., College of Med. 


* * ' 


1965 - 1968: Associate professor of Biochemistry, Albany College of . 

Medicine, Union Univ. — Chief, Biochemistry, Psychiatry 
& Aging Research Laboratories, Veterans Administration 
■ ' Hospital, Albany, N.Y. '• - ’ 


1968 - 1970: Research Biochemist, Affective Disease Research Unit, 
• ; ' - . Veterans Administration Hospital, Philadelphia, pa. 
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1972 - 


Research Professor of Biochemistry, Dept, of ^ 
Biochemistry, Temple University School of Dentistry 
Philadelphia, Pa. * , ' \“ 
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RESUME OF AREAS OF RESEARCH' 


BIOCHEMICAL & ENDOCRINE FACTORS IN ALCOHOLISM 


i 


<>. . 


Adrenal Hormones & Amino Metabolism in Chronic Alcoholics. 
Effects of Ethanol on Amine Metabolism in Alcoholism. 
Effects of Ethanol on the Endocrines. , . - “ 

(publ. #53, 54, 58) 

i * 

♦ * • ' 

Monoamine Oxidase, in vitro Inhibition (Publ. #46) 
Decarboxylase Activity in vivo (misc) C ’* #45) 

pulmonary Respiration Pattern; Effects of Ethanol and' 
Chlorpromazine in Chronic Alcoholics. (Publ. #40, 44) 
Acute Effects of Ethanol on Adrenocortical Function, Liver 
Disease, & other Physiological Functions in Alcoholic 
Patients, (publ. #36, 37, 38) 
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... BIOCHEMICAL & PSYCHOLOGICAL STUDIES (Biocheitu Psychophamacol.) 

* ... . Monoamine oxidase Inhibition & Antidepressive Correlates 
v 7 in Psychiatric Patients. (Publ. #39). ' \ ~ ^ : . ** : 

' Biochemical Correlates of Autonomic Function: Salivary 

Factor; Response to autonomic activity in humans. 

(publ. #35, 51, 43) 
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ADRENOCORTICAL HORMONES 

New Methods of Bioassay in rats. (Puibl. #1, 30) 

The nature & biogenesis of adrenocorticoids; adrenal perfusion 
.. ; studies. (Publ. #26, 27, 28, 29, 31, 32, 33) 

Studies in rats on the effects of the "Alarm Reaction" on 
basal metabolic rates, (publ. #2, 3) 

METABOLIC ASPECTS OF CONVALESCENCE & WOUND HEALING. 
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Protein Metabolism, Nitrogen Balance, Nutrition, & Adreno¬ 
cortical Function in patients with' disease & after acute 
injuries, (publ. #5 thru#24) 

(Ph.D. Thesis) 
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* ^. EFFECTS 0F ACTH ADMINISTRATION IN HEALTHY SUBJECTS (I) GLUCOSE ‘ USs 

'.TOLERANCE, NITROGEN BALANCE, & URINARY 17-KETOSTEROIDS . (II) - r : 

- ; ;‘g::A-E .EFFECT OF ISO-CALORIC INCREASES IN DIETARY PROTEIN ON RESPONSE TO ' ~ 

• ACTH. • . -••• •• • 

. ' Ibid., 4:91, 1943; J5:ll, 1943. ' ' | 

* (with J.S.L. Browne & J.A.F. Stevenson) ’ ‘ •• 


y* ■ 




• ( .;7. EFFECTS OF ALTERATIONS IN NITROGEN & CALORIC INTAKE ON THE RATE 
OF NITROGEN METABOLISM & URINARY 17-KETOSTEROIDS EXCRETION IN 
- • > PATIENTS & IN HEALTHY SUBJECTS. . 

V»"v-. Ibid,, 4:102, 1943. 

(with J.S.L., Browne) 


•'b^r-v 


' n 

* .» * • r . 


ifeTiS'. 


8. THE: POST-TRAUMATIC "CATABOLIC PERIOD": CONTRIBUTING FACTORS IN 
OCCURRENCE, EXTENT, AND DURATION) IN HOSPITAL PATIENTS. • 

: ■ .. Ibid., 4:97, 1943. . '-,Uf-. 

(with J.S„L. Browne) ' 


f t 




' © 
s 
a 

. . .. 05 

9 1 . EFFECT OF DIFFERENT AGENTS ON THE: RATE CUP EPITHELIAL REGENERATION C£' 
IN HUMANS. * v. ... .|-k 

Can. Med. Ass'n. Journ., 50:411, 1944. ’ ^ 

(with H. Baxter, J.S.L. Browne & J.A.F. Stevenson) 
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*?**&' 10. SOME METABOLIC ASPECTS OP ' V 

.*• J - A .- F - -Stevenson) ’' -?■ 

ibid IM -54 T fi? E f Q MCTABOLISM AFTER ^ )AMAGE * '%m 1 

'» ^v* w v-v*"* - ?■ "T * - • " •*. *♦ 4 .- ^.jix \ ft-,V<> 

SiSsiS—ESS^^SS 

Assoc, comm. onS^ed 2 ^rocelFZ*™-BaKun^M 
'.v^. -r *.,-X’v:‘.v^ 1 Q/ 1 C ;i** * XVC4»., rroc. . 8 th' Mppfi 


‘ Vv<^-. 13 vE S r^? TI ° N , IN! CONVALESCENCE. ’ ^\V; ^{JS 

••'-.^ ro ’f r * Can - Med. Services’, 2 :1945. E‘*’•'; ?■ 

(with J.A.P. Stevenson & jTs.L. Browne)-' V'. J/' .." * 1 

- v hk'Ti.-Jc-: < *• ;--w •--/, - /u> ►.,.; • .. v. .:. ,'e1 


DGEN AFTER 


'° LISM - IN C HRONIC 

.Am., coll. Physicians; Annual Ses^rS^ 

; *•«♦. « eaki « * J.S.l. Brown) ;... 

* ' D “ IN « cohvalescehce in mamE’ 

'-:’'^3^iTs|.^$l7rVL: 7 :.v^ wlth w :* A • Andreae) .: ,.-:v: •. f: ‘ : : ^ t; 

-:%<vfr.,.^-: *v. sr-<*v .•:' .: •- .:*. -...• "-•:•/•^:~ ■;,■■■■■■.-■'■<■*: i-..'- ■/-.‘.O 

..*■?" -'h . 1 V •■cmr m T„n - - .. '“:•■•• '*?-• -.•: -».".' 


— .v* 

18 *,..^™ gen - Spar ing action of insulin inaddition to high now bo ■■•>■^1 
.:=• •■- • . -- CTL0 ?; C / 00 ? 1MTAKE a patients after acute raS R f NOt, " PROTEIN i J 

. nE,-: ■• j ;.' .loxd. , 13:11. 1946. : -...* . ...,.> ... * 

19. OBSERVATIONS ON THE' "MPTARnr urarTv , 

..... ;.2 D D ^zg%£zr i ™ “ —-- 

: •• r ' A . V Ibxd., 14:170, 1946. -';’ -1 /:**•. y. ’’ Uh'^ 


„ . ; • \ : J-Dia., 14:170, 1946. - i;’-l ,-x. >r , f- .. ... . * T ;;. / ^ J 

O , J * S *E-. BrowneE -H«. Venning & L.gI Johnson) ^ § * 
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21. CERTAIN ASPECTS OF PROTEIN METABOLISM & NUTRITION IN PATIENTS 
• WITH CHRONIC ILLNESS. . . y, 

XVII Internet. physiol. Cong., Oxford, England, 1947 (abstr. 

\ p. 229) (with J.S.L. Browne & L.G:. Johnson) . . 


22. HIGH PROTEIN DIETS. ' 

Jour. Can. Diet Assn., March 1947. , 
(with L.G. Johnson & H.A. Sutherland) 


■ - s**- 

: \v 


23. NITROGEN METABOLISM & NUTRITION INi MALNOURISHED, CHRONICALLY 

ILL HOSPITAL PATIENTS., • .... - 

proc. Airier. Soc. Clin. Invest., 39th Meeting, 1947. . . 

(with J.S.L. Browne & L.G. Johnson) - * • ..-l/sg-Xv 

24. PROTEIN METABOLISM IN ACUTE & CHRONIC DISEASE, & THE RELATION OF 

PROTEIN'METABOLISM TO THE EXCRETION OF "GLUCO-CORTICOIDS ” . ' ' 

proc.. First Clincial ACTH Conference, p. 108; Chicago, 1949. 

; -/ .. (Blakiston Co.,, 1950) .... ...... . .. .../ 

(with J.S.L. Browne, L.G. Johnson & E.H. Venning)' ' -•2 V - V 

^. ,-fh 

25. RESPONSIVITY OF SCHIZOPHRENIC MEN TO PITUITARY ADRENOCORTI- 

COTROPIN. v -‘ • •• '• '-•••• ;• • ■ : - 

Psychosom. Med., XI, 3:146, 1949. 

(with G. pincus, H. I-Ioagland & F. Elmadjian) O 

O 

CJ 

26. C: i0 -OXYGENATION OF 11-DESOXYCORTJCOSTERONE AT C-ll. 

J. Am. Chem. Soc., 71:3261, 1949. G>3 

(with O. Hechter, R.pl Jacobsen, R. Jeanloz, H. Levy, 00 
C.W. Marshall, & G. Pincus) 1.: ■ - JS 

• 01 ' 

27. PATHWAYS OF CORTICOSTEROID SYNTHESIS. 

proc, Amer. Diabetes Assoc’n. 10 :39, 1950. 

(with 0. Hechter, R.P. Jacobsen, R. Jeanloz, H, Levy & 

G'. P incus) 

28. BIO-OXYGENATION OF STEROIDS AT C-ll. 

Arch. Biochem., 2_5:2:457, 1950. 

(with O. Hechter, R.P. Jacobsen, R. Jeanloz, H. Levy, 

C.W. Marshall, & G. Pincus) 1 

29 1 . THE NATURE & BIOGENESIS OF THE ADRENAL SECRETORY PRODUCT. '‘-*7 

Recent progress in Hormone Research, j^:215, 1951. ' * 

.-(with 0. Hechter, A. Zaffaroni, R.P. Jacobsen, H. Levy, -JSjl 
•^'R. Jeanloz,*&G."Pincus) V •" 


30 1 . ’A METHOD OF BIO-ASSAY FOR ADRENOCORTICAL POTENCY BY MEANS OF 
EXPERIMENTAL, TRAUMA WITH SHOCK IN RATS. • 
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*1, Mann, David E., Jr., "Effect of orally administered potassium iodate on blood sugar 
:>^ r « s P° nse to thiourea/* Proceedings of the Society for Experimental Biology and Medi- ' 
/^^clna, 1 7^, 657-658 fl 95 0); • ' ‘ ,. ' . . J ' • 


%2; -'ZanrowY M.X., Denison, M^E., Rosenberg*, B., and Mann, D.E., Jr., Neher, G.M., 


*|Jg^"Effect of insulin and epinephrine on the eosinophil and blood glucose levels in* " ' J : > 

X*i“-*£S„ *“ ‘ »«- ' <C-. •’- -x. ■ . '-~ ' *. <• i 

/££\sheep; lack of diurnal rhythm/* The American Journal of Physiology, 171 , 636~640<19S2); " 

3\ McCreesh, A . H, , and Mann, Davldi E., Jr., "The effect of orally administered sodium - I 

*'*$$<$&*** ^tv^ v 7u,»--p-x *\: --~ , x ”.«>*-«■ -x. ', « 

iodide and sodium iodate on blood sugar response to thiourea In the rat, M Journal of Amerce; 



-, -.----— — -.xJ carcinogenic..,'^-- 

.* v - v v .< -'.r + ^msM****^*V'. r — ^ ^ 

^iSI° Dse «;n of methylcholanthrene on mouse epidermis, Journal of the American Pharma- - 

• * “ - - ■ , m v **'_!**«,. . x.. x - v j£3? c 7 r * - 



8. ''Cluchta. H. P.Tand Mann, David E., Jr7; "Effects of dl-, 1-, and d-ephedrine"on "* 

t?* 3- - . V>x _ *r ^ *■- X. v ^ —•* 'VVi’i. *t 
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^Yburnal Articles 


m 

& 


jfaTrjv+j jrztz*''**-"*'-' * > v=xi^ ^ *..' : r ,- ^, v ■*«»**** ^- ,;r art *" 

18. Kasirsky, G.*, Gautieri', R.F., and'Mann, David E/, Jr. / "Effect of coboltous chloride ‘ '< K ' 

•*£ .- ** -* v - **•■'*•' <• . * *.* -.r-.p*. 

) .^on the minimal carcinogenic dosern of methylcholanthrene in albino mice, " Journal of 

^ Pharmaceutical 'Sciences . 54 , 491-493 (1965)’;' V.'.. '5.. 

* ** '*•*’ *' V,*> # * ** '» |f ’ ' / f ,? t ^ +'’«*■’ - - * • / ~ • ~ ~ ‘*» ’ * * **Z * /-.*■''* ’* * ^ »<r ~Zl£ 

19. Mann. David E., Jr., "Antagonism of propoxyphene pbisoning In> albino mice with * *V**"*^ 
■ o 

^ nalorphine IilCl, methylene blue, and tolonium chloride, " Journal of Pharmaceutical ‘ •' 

****** 

1 ^Atf.Sclences, 56 , 130-131 (1967); * ‘ * *w *_*•- 
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1. CHEMICAL TRANSFORMATIONS OF STEROIDS BY ADRENAL PERFUSION, 11 
' iSS^S^RFUSGDQM METHODS . V: V' -' : -0£M ' 

''’^0m^^m^--- EndbcrinoloqYt 12:679v 1953 ;1 




^tw 32 ? 7 CHEMICAL TRANSFORMATIONS OP STEROIDS ' BY ADRENAL PERFUSION, II: 

*>' , V ,^SSr f ,» /‘I 1_TM?C nWPADmTPnomuTOrvMT? <* 1 "7 tnmnrwrr * 1 1 ' 




**/• ±Ar- 


‘•r^V<?-'~‘.35. "STUDIES ONi HUMAN SALIVA: A TYRAMINE-LIKE COMPONENT AND ITS * 

'■'.•••■••'• •."£••■ - response to autonomic stimulation, -•.£; :.k ■ - 

_ j...'■ '. Jour. Nerv. & Ment. Pis. ,• 128 (6) :520, 1959. •• * - A! 

'1' 4 '. V ‘’ (with Anne C. Schenker)' '/V V'1\ ?"■ ■' 1 ~ 

. 36. THE ACUTE EFFECTS OF ETHYL ALCOHOL & CHLORPROMAZINE ON CERTAIN 4-7 ■f 


physiological functions in alcoholics. _• • .. / . kk0lM 

Quart. Jour.- Studies Alcohol, 20:480, 1959. !; ■ 

(with B. Kissin & A.C." Schenker) ‘ \'<;-rr'j,' „ vt . .* 

irK^f' 5 ". 37 * ADRENAL CORTICAL. FUNCTION AND LIVER DISEASE IN CHRONIC ALCOHOLICS.'- 

Med. Sci.,' 238 :344,^,1959. .-V-vtV- 

.(with B. Kisson & A.C. Schenker) - "• ^ .- • ' "7 

<?&%-■ <&*&&?•* ...... - ’^T-'VSs^. \ -- ! - 

7A?'..^ THE ACUTE EFFECT OF ETHANOL INGESTION ON PLASMA & URINARY 17- ",777 
y.-'. 7 -V-7';.: '7hydroxycorticoids IN ALCOHOLIC SUBJECTS. 

vy*--*’ ‘ " Am * J° ur * Med. Sei., 239 :690, 1960. ", 1003538918 

s (with B. Kissin & A.C. Schenker) ' 

.■ f. .. 

' • 39. MONOAMINE OXIDASE INHIBITION AND ANTIDEPRESSIVE CORRELATES. 

- - «— c.^> * ' ’ . ■? y~ri TaT/^ivI rl C*r\ Mn-vnc c- r> crf^V, A -> l t* __ r a ^ /• a a ^ 


.^sC;40. ^ABERRATIONS IN THE PULMONARY RESPIRATORY PATTERN IN /ALCOHOLIC^ 
V THE acute' EFFECTS of' ethyl" ALCOTTOT.^ 
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Ibid., Vol. I, pp. 389-396, 1961. ''ySSgfc 

(witb A.C. Schenker & B. Kissin) • V..-.. .’!' 

* ( , ft * »• * | 

41. CEREBROSPINAL FLUID CATION LEVELS IN DELERIUM TREMENS WITH 
SPECIAL REFERENCE TO MAGNESIUM. ' 

• • , Jour. Nerv. Ment. Dis., 134 ;4310, 1962. ... 

• (with L.S. Glickman, S. Grolnick, A. Green, & A.C. Schenker)’^ 

' . **:' ^ c */ ; - ; * •* , '-;*rTfeV 

42’. EFFECTS OF ETHANOL ON MONOAMINE OXIDASE, PRELIM. STUDIES IN 
HUMANS & MOUSE TISSUES. , 

- ict./r i Proc. of Symposium on Biochem. Factors in Alco&oliisnv, N.Y. 

_ f i s.-’ Acad. Med. Dec. 1961. • 

(with L.S. Maynard & I. Rothrock) 




:;i v 


43. BIOCHEMICAL STUDIES IN HUMAN SALIVA: FURTHER OBSERVATIONS ONi THE 
• . . . TYRAMINE-LIKE COMPONENT AND ITS RESPONSE TO AUTONOMIC DRUGS. yCy, 

~ Biochem. Pharmacol., 12^ (Suppl.) :133,1963 UyL't- 

>*?}?&*<■> -.(with L.S. Maynard) . * ‘ ‘I™;**? 

v • ■ v : f-i*•. 

.44. ACTION OF ATARACTIC DRUGS ON ANXIETY AS MEASURED BY RESPIRATORY - 
-.•5.- PATTERN; & PSYCHOLOGICAL ASSESSMENT. --'•••• •• " ' 

In: Drugs & Respiration, proc. Second Internat’l Pharmacol 
Meeting, Prague. Aviado & Pal'ccok (Eds.) , Vol. 11, pp. 129- 
(with A.C. Schenker & E. Edelstein) 


45. DECARDOXYLASE ACTIVITY IN VIVO: EFFECTS OF MORPHINE & ETHANOL 

PRETREATMENT IN MICE. . - 

Int. J. Nouropharmacol. J_:303, 1964. 

*• - • (with L.S. Maynard) • , 

46. ‘ MONOAMINE OXIDASE INHIBITION BY ETHANOL IN VITRO. 'V 

Nature, 196 :575, 1962. !’ 

(with L.S.Maynard) 

47. A BIOCHEMICAL CORRELATE OF AUTONOMIC ACTIVITY: THE EFFECT OF 
BETHAMECHOL ON SERUM AMILASE IN DOGS. 

Surgery, 56_:394, 1964. 

(with R.M'. Engelman, P. Polimeni, M. Stucket, A. Riddick, 

A.C. Schenker & J.H. Stuckey) • 
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THE EFFECTS OF ETHANOL ON AMINE METABOLISM IN ALCOHOLISM. ' 
proc. 27th Internat'l. Cong. Alcohol & Alcoholism-, 
Frankfort/Main, Germany 1964. .. - -I C 

(with B. Kissin & A.C. Schenker) 


. • -‘-T-S^CVCfe.? 


GLUTAMIC ACID METABOLISM IN VIVO: THE EFFECTS OF 1 PRETREATMENT 
WITH MORPHINE SULPHATE. " ■ ‘ 

Biochem. Parmacol., 13:1507, 1964. • - '\ 

(with L.S.Maynard) ■ • •- v 


AN APPARENT "PRIMATE SPECIFIC SALIVARY AMINE. - . 

proc. Internat'l. Neurochem. Conference, Oxford, Eng. 1965J^ 
(with L.S. Maynard) ,, .. . .. 


EFFECTS' OF STRESS ON TISSUE UPTAKE OF BIOGENIC AMINES: THE ' 
MODIFYING INFLUENCE. OF MORPHINE SULFATE & OF ALCOHOL.. 


Ibid-., idem. 


ADRENAL HORMONES & AMINE METABOLISM IN ALCOHOLISM. 




■ ■ 


psychosom. Med., XXVIII, No. 4: part 11564-569, 1966. 


(with A.C. Sdhenker, D. Kissin & L.S. Maynard)- 


•fe*s fm 


THE EFFECTS OF ETHANOL ON AMINE METABOLISM IN ALCOHOLISM. 
In: Biochemical Factors in Alcoholism-, pp. 39-52, R.p 
Maickel (Ed) pergamom Press, oxford’ & New York, 1966. 
(with B. Kissin, L.S. Maynard & A.C. Schenker) 


INDUCED HEMORRHAGIC HYPOTENSION: ITS EFFECT ON PLASMA 5- 
HYDROXYTRYPTAMINE AND PLASMA 5-HYDROXYINDOLE ACETIC ACID 
-LEVELS. 

Arch. Surg., 98:194-198, 1969. 

. (with D.J. Ducore, L. Schnipper & J.H. Stuckey) 


PLASMA SEROTONIN LEVELS IN STORED HUMAN BLOOD. 

Angiology, 18 :535, 1967. 

(with H-.W. Strauss, R.B. Smith, P. Polimeni, A.C. Schenker 
and J.H-. Stuckey) 


URINARY EXCRETION OF EPINEPHRINE, NOREPINEPHRINE, DOPAMINE AND 
TRYPTAMINE DURING SLEEP AND WAKEFULNESS. 

In: Psychopharmacologia (Berl.) 3^4:359-370 (1969) 

(with Fredrick Baekland, Anne C. Schenker & Richard Lasky) 


58. EFFECTS OF ETHANOL ON THE ENDOCRINES. . . .. ......... V 

* ‘ In: INternat"! Encyclopedia of Pharmacology and Therapeutics,*? 
Section 20, Vo3. 1, Chap. 10, J. Tromolieres (Ed) pergamon^^g 
:• ; Press, 1970. 


- .. 1 
7 i.,* £-♦">*• 
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R: REDACTED MATERIAL 


FACULTY VITAE - DAVID E. MANN, JR, 




BORN: Johnson City Tennessee, 


R 


•• • r- 






Educatioia : Needham High School. R 

Harvard’ College, R , B.S* 

. . “ 'Tufts College and Medical SchooL, 

U.S.N.R., 

* «- Boston University, ^ 

‘Purdue University, M.S. (physiology); j? 

Purdue University, Ph«.D. (physiology); 

Employment : Laboratory technician, Boston Consolidated Gas Go*, 1947 

Assistant professor of physiology and pharmacology, Temple University j ^0$ 
■ ' School of Pharmacy, 1950 

.i * Instructor in- physiology, Purdue University (summer school), 1951 

Associate professor of pharmacology; dept, chairman, Schools of 
pharmacy and dentistry of Temple University, 1954 
Professor of pharmacology, 1960 * 



Society Membership: 






* _J 1 ’ ^ V 4 ‘ * -* 

.. , ^ * i \ r** 


j®«y£D 


) . 


Honors and Awards: 


Lindback Award for Teaching, June, 1966 * * 

Certificate of Merit, Dictionary of International^ 

Biography, July, 1967 - 

Inclusion in 1970 edition of ”0utstanding Educators .of America” 
President of the Temple Chapter of Sigma Xi, 19*60-61 


Biographical references: 


Who's Who in- the East 
The Blue Book 

Dictionary of International Biography 
Two Thousand Men of Achievement 
American Men and Women of Science 


• CO • 3y 

- . ✓ - C/l 

, • ^ . . , s 

■’•Cv-'T". .' X/). : ‘-'r^vv- ^ 

nry ' -A-■■ ‘ -/^V ">V 1 *l ;-"'?.'fy Tv •- '•''■'frtSVr 
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Faculty Vitae - David E’. Mann, Jr. (Continued) 




GRANTS AWARDED: 
Title ' ' 


Grantor Institution 


Renewal - •• J * r : . 

2, "Factors in development of 
1-arterenol tachyphylaxis" 

;• Renewal 

3. "Methemoglobinemia and car- 
• Icinogenesis" 

•‘•'Renewal 


N 1 H 


N I H 


4. "Factors modifying chlorprom- N I H 
• azine hyperthermia" 

' 7 • • ‘' •• •• .- 

5 . "Effect of vasodilators on per- N I H 

i/; fused human placdnta" - } 

-•’. Renewal 
•"* Renewal 1 

(. • "Chronic methemoglobinemia and Damon Runyon 
carcinogenesis " 

7. "Modification'of Teratogenicity NIK 
by cobalt" 

Renewal 


I. "Effect of tobacco smoke and Tobacco Industry 
-. ‘residues on methylcholanthrene- Research Committee 
. Induced skin' carcinogenesis" 


Date Awarded 


9/24 / 54 


' 9/20/5S 
10/5/59 

10/1/60 

1/1/62 

1/7/63 

6/27 / 63 
Jk- 1 
5/1/62 

5/ I / 63 
5 /1/64 

6/1/63 .. 

5/1/66 

5/l'/67 


A mount 


5 , 500•00 


"*r “ 

1,988.00 


.3,335.00 

- s 

3,335.00 


15,85 0.00 



% . -Mry 


10 , 898.00 

• • • /¥%£&-* 

•, 3 , 383.00 

. -• ~ v a ; >. 

95 V 

'^‘. 8 , 346 . 00 ' 
r ' / 4 , 345.00 

. 5 , 500.00 


12,475.00 


12,475.00 


INVENTIONS: 


Two patents (one design patent) • • 

Invented ejector seat used in James Bond film, "Goldfinger;" Popular Science, 
February, 1947(page 110) and Popular Science, March, 1966 (page 13). 


Publications 


Laboratory Manual: 


"A Laboratory Manual of Pharmacology," by David E. Mann, Jr. First printed in 
1954 and since then used at Temple University in the school of pharmacy and also at the 





; -.v**• 
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PUBLICATIONS (Continued 1 ) 


C ' • ' ffifc 

n lay journals: ; •' -. •• 'V&f&g 

.1. "Death takes a holiday," Purdue Scientists , I , 9-11 (1947); • 

.-<■=2. "How to hunt whitetail deer, ” Hunting and Fishing, Dec,, 58-60 (1947); "> | 

. 3. "The man behind the Nobel prize," Pu rdue Scien tist , I , 14-16 (1948); 

. "Recent developments in the field of antidiabetic drugs," The Pennsylvania Pharmacist ,^ 8( 

.v/‘ 32, 16-33 (1951); \ ' ' 

■.'i’X'V '. .. . • ’ ‘ 

' Abstracts of scientific papers: , - ii-g'-Yic 

•Is 

1,1. Mann, David E., Jr., and Hiestand', W.A., "The relative antidotal effects of certain v i" 

- .. 

organic compounds and potassium cyanide in the albino mouse, "ANATOMICAL.RECORD, - 
!... .101 , 744' (1948); • J.- 

' . ... ... ' >r 

-~ -2. Mann, David E., Jr., Zupko, A.G., Hammond, P.V., and Rockhold, W.T. , "The f "<£? 

■$&&&.*4 - ' - • . - 

effects of Veratrum viride on the blood sugar level of the albinorat, ” ANATOMICAL : 

- W £* - *«* ■ ». * -* * , \ * "JCSgSfVfc*** ” 

nn/Nr\nrs . irtr ' rirt *. * . » . - \ a * n... r ' 1 +*" t 


RECORD,105 , 617 (1949); 


• - - t- 


f 3. Mann, David E., Jr., Zupko, A.G., Hammond, P.V., and Rockhold, W.T., "The 
^ effects of Veratrum viride on the blood sugar level of the albino rat," Proceedings of 
. the Indiana Academy of Science, 59 ,(1950); 

4. Mann, David E., Jr., and Zarrow, M.X., "Normal blood sugars in sheep and lambs," - ;r ’ 

* - ^ „ t 

Federation Proceedings , 9 , 84 (1950); ' •. . ■ ' . r 

' " • ' * ' ." 

* 5, Mann, DAvid E,, Jr,, and Hiestand, W.A., ‘‘Alloxan response following prolonged .. 
oral administration of thiourea in the rat," ANATOMICAL RECORD , 111 , 578 (1951); 

6. Mann, David E. , Jr. , "Effect of potassium iodide and potassium iodate on blood 
sugar response to thiourea, " Journal of Pharmacology and Experimental Therapeutics, 

WO , 34 (1954); 

7. Swanson, Jr. , E. A. , Ploumis, E. , and Mann, David'E. , Jr., "Radiologic and 
histologic (Changes in the dental pulp chamber incident to experimental arteriosclerosis," 
American Journal of Anatomy (accepted for entry). May, 1973. - v ~ • 

•*/. >><; .$!. :?V 
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roumal Articles (Continued) : 
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“"20. Kasirsky, G., Gautieri, R.F., and Mann, David E. t Jr., "Inhibition of cortisone 




: . - 



induced cleft palate in 1 mice by cobaltous chloride, " Journal of Pharmaceutical 

, ir~ 

' Sciences , 56 , 1330-1332 (1967); . . • • . \ . 


21. Mann, David E.> Jr., Gautieri, R.F., and Kasirsky, G., "Ionic hormonal precursor ' Wfgg! 
hypothesis," The Lancet , March 30th , 1968, p. 699; ' ....... . 

22.. Arcuri, P. A., and Mann, David E., Jr., "Effect of sodium fluoride and/or sodium 


iodate on- blood sugar response to thiopental in the fasted rabbit," Journal of Pharma- 
■ f .-‘ ceutical 1 Sciences , 58 , 260 L -261 (1969); . ' • -3cS'' 

23. Kasirsky, G., Sherman, W.T^, Gautieri, R.F., and Mann, David E., Jr., "Cobalt- 

- • ,'.r 

• . .. cortisone interrelationships in the induction and inhibition of cleft palate in mice, 

'Journal of Pharmaceutical Sciences , 58 , 766-767 (1969); . • 

....... „ 

* • 1 * *.-v * ** * * * * % ~’\ f w * 

24. Burke, D.H., and Mann, David E., Jr., "Influence of several autonomic drugs on 
sodium nitroprusside and oxotremorine-induced hypothermia in immature and mature 
mice," Journal of Pharmaceutical Sciences , 59 , 1814-1818 (1970); 


25. O'Hara , G.P., Mann, David E., Jr., and Gautieri, R.F., "Effect of cobalt chloride 
. and sodium cobaltinitrite on the .growth of established epithelial tumors induced by 
. methylcholanthrene," Journal of Pharmaceutical Sciences , 60 1 , 473-474 (1971); * * 

■ c 

Temple Dental Alumni Review magazine: * ^ 

1. "Dental Therapeutics, 2001, " by David E. Mann, Jr., (in press). fa. 


AUDIO-VISUAL TAPES: 


1. "The Ionic Hormonal Precursor Hypothesis, " prepared as a 12-minute tape for TV viewing, 
embodies the experimental concepts backing our original 1 hypothesis that present-day 

hormones originated from ions in primeval seas. This tape was one of 13 presented ... / 

* \ * - .> 

before the Sixth International Congress on Pharmacology, July, 1972, in San Francisco. '/£££■ 

2. ."Prescription Writing," a 9-minute tapo prepared for teaching purposes in the'dental school/'' 

C It illustrates the fundamental principles involved in Rx writing., 

.. *.* ,<.i ..ji -• r«-V- 

3. "Use and Abuse of Local Anesthetics," a 30-minute tape which introduces the student of 
• dentistry to the hazards encountered when local anesthetics are improperly used, 
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Curriculum Vitae 






Name: Robert L. Pollack 

Home^Telephone Humber: REDACTED . i : 

Born: _ Philadelphia, Pa. 

Marital Status: ' *‘T : 

REDACTED 

. * t * »* , 

Military Experience: Hospital Corps, United States Navy, 1944-45 

Education: ' * -‘ 

• ; _B.Sc. in Chemistry, Philadelpjiia College of Pharmacy 

and Science 

B.SG. in Bacteriology, ^ Phila. College of Pharmacy and 
• . Science . _ - 'f - 

M.Sc. in Bacteriology, ^ . Phila. College of Pharmacy and 

Science 

Ph.D. in Biochemistry, University of Tennessee Medical 

. ' • .Units Division, Memphis, Tenn. 

■* '- K *>* V s * ; *.*'* - \ t . . # __ # ‘ \ v . t. ' ' 

Professional Experience: *' * •*' 

Professor of Biochemistry and Chairman, Department of - V ( 1 
. Biochemistry and Nutrition, Temple University School \ 

, V* of Dentistry, 1962-present* ^ • 

Consultant in Dental Biochemistry to the Veterans Administra¬ 
tion Hospital, Philadelphia, 1962-1967 
Senior Research Scientist, Eastern Regional Research 

Laboratories, U.S. Dept, of Agriculture, Wyndmoor, Pa., 
1954-1962. 

Adjunct Instructor in Chemistry, Drexel Institute of 
Technology Evening Division, 1957-1962 
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Memberships: 


Listings in Professional Directories: 
American Men in Science 
Leaders in American Science 
Dictionary of International Biography 
. . . Who*s Who in American Education , 
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Robert L- Pollack 
Curriculum vitae 


Abstracts Presented at Meetings 

...» * 

I. An Amino acid-steroid conjugate excreted in urine. C.H. 
> Eades, Jr., R.L. Pollack, and J.S. King, Jr., Federation 
"proc. 13, 201-202 (1954). 


A 


2. Respiratory activity of normal and bruised red tart cherry 
' (Prunus cerasus). R.L. Pollack and C.H. Hills, Federation 
Proc. 15, 328 (1956). .• 


, *v . .f' 
l : > 
vxy. k. r»: 

* 

* - yt 

: ^ 
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3. Stabilizing apple cider by mild heat treatment. J.F. Robinson, 
R.L. Pollack, and C.H. Hills. 18th annula meeting. Institute 

. of Food Technologists. Chicago, Ill. 1958. - J 

4. The respiratory activity of the red tart cherry during growth. 
Robert L. Pollack and Claude H. Hills. IXth international 

- . .Botanical Congress, Montreal, Canada, August, 1959. 


-;.rp£? 


V* ■ 

■ -v 


>~>^ r r SV/V'* 
V*- «JC- 

•- s*. ’u ** *.'/.■ 


5. A quantitative study of the nitrogenous components of the 
■'.J ..-red tart cherry. R.M.’ Zacharius and R.L. Pollack. Oregon 
State University. Corvalis, Oregon, 1962. V* ", 1 ' . • 

6 # , The respiratory activity of lathrogen-treated strain "L” 

fibroblasts in> culture. J. J. Aleo, R.L. Pollack, andi G.R. 
Schacterle. 45th General Meeting, International Assoc, 
for Dental Research, March, 1967. 


''s's 
& 

* ’ >#..*>» 
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a,V^ 

* 



7. Substrate and cofactor effects on respiration of bovine 
- dental pulp. R. L-. Pollack, D. Green, and T. Rosett, 

. 49th general meeting of the International! Association for 
■ .Dental Research, March, 1971. 

8. Model systems for the study of oral tissue; gingival and' 
lingual epithelium and dental pulp. T. Rosett, L. P. 
Gangarosa, R. L. Pollack, D. Green, and P. Garner. 55th 
annual meeting of the Federation of American Societies for 
Experimental Biology, April, 1971. 

9. An individualized instruction procedure for a' biochemistry 

laboratory experiment. T. Rosett andi R. L. Pollack. 
Section on Learning Resources, American Association of 
Dental Schools,. March, 1972. /, 
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Robert L. Po Hack 
Curriculum' vitae 

‘ • Publications 


4. 


6 . 


8 . 


• 

*■ ' 

Determination of Free and Combined 1 Amino Acids’ in Urine, Robert -V^h 
L. Pollack and C.H. Eades, Jr., Anal. Chem. 24, 2017 (1952). '■-&£* 

Glucuronic Acid Conjugates of Aspartic and 1 Glutamic Acids in 
Urine, Robert L. Pollack, and C.H, Eades, Jr., Science 119 , 

510-511 (1954). "" 

. , . ’ .BxTVFGr. 

Urinary Excretion of Fourteen Amino Acids by Normal and cancer 
Subjects, C.H. Eades, Jr., and Robert L. Pollack, J. National 
Cancer Institute 15, 421-427 (1954). - ' ^ * 




Thermal Burns in Man. IX. Urinary Amino Acid Patterns, Charles _ 

H. Eades, Jr., Robert L. Pollack, and James D, Hardy, J. 

Clinical investigation, 34_, 1756-1759 (1955)i. 

• • • . s 

Studies on Cherry Scald'. I. Relationship Between Bruising and 
"Respiration in Water, Robert L. Pollack, C. Ricciuti, C.F. 

X Woodward, and C.H. Hills, Food Tech. 12, 102-105 (1958). 

Studies on Cherry ScaldL II. Relationship Between Bruising 
. and Respiration in Air. Robert L. Pollack, Claude H. Hills 
and R.T. Wittenberger, Food Tech. JL2, 106-108 (1958) . * 

A Rapid Method for Serum Uric Acid without Cyanide, G.F. 

Grossman, A. Grossman, E. Kravitz and R. L. Rollack, American 
Journal of Pharmacy 133 , 213-218, 1961. H* 

•- © 

Respiratory Activity of the Red Tart Cherry (prunus Cerasus) © 
During Growth. Robert L. Pollack, Nancy Hoban, and Claude H. C/T 
Hills, Proc. Am. Soc. Hort. Sci.., 78 , 86-95, 1961. ^ 1 


10 . 


Self Mountable Support - U.S. patent Application #270084. 
Filed April 2, 1963. Issued, August 24, 1965. 

Modifications to the Autoanalyzer for the rapid recording of 
optical densities. A. Grossman, G.F. Groossman,R.L. Pollack, 
and E. Kravitz, Anal. Biochem. 8, 124-126, 1964. 


cp 

if 


11. Respiration in bruised fruit tissue. Robert L. Pollack, Grafton’ 7‘ 
C. Chase, and Joseph L. Rabinowitz, Atompraxis 11, Sept/Oct., 


562-564, 1965. 
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Robert Xj. Pollack r 

Curriculum vitae . ,- -liV-* 

■ • v'v&tsj? 

12. Effect of Bruising and Aging on the Alcohol-Insoluble Solids 

of Red Tart Cherries. R.H. Golder, S.M.Levin, G. R. Schacterle",^ 


and R.L. Pollack. J. Agric. & Food Chem. 20 , 680,1972. 


--» 


-13, 


The Comparative Analysis of Diabetic and Non-Diabetic 
Protein separation by disc gel electrophoresis. A. J. Fine stone 



G.R.Schacterle, and R. L.Pollack. Accepted for publication m 
by the Journal of Periodontology. ; ; v'-.* ~ 

/>-’a 

* t .^ - <i ... . * * ‘ 

14. Respiration of homogenates and crude mitochondrial fractions of 
bovine attached gingiva. T. Rosett, L.P. Gangarosa, E.L. 
Ashbridge, A. Belsky, G. Derenzo, H. Elder, R.L.Pollack, U ( 
and N. Tan. Archs. Oral Biol. 17,1543-1550, 1972. 


15, 


Respiration of homogenates and mitochondrial fractions of 
bovine dental pulp. T. Rosett, E. Ashbridge, A. Belsky, 

G. Derenzo, P.S. Garner, D. Green, R.L.Pollack, and N. Tan. 
'Archs. Oral Biol. 17, 1691-1698, 1972. - 


- • 



... 'Zlv.: t"' -• * *-■ - 

16. A Simplified Method for the Quantitative Assay of Small Amounts 
" of Protein in Biologic Material. G.R. Schacterle and Re, L. 
Pollack, Accepted for publication in Analytical Biochemistry. 
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December 18, 1972 
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Grant application No .894 




To; .The committee comprising Drs. Bing, Cattell, and Jacobson 

Subject: Luigi Valzelli, Professor, M.D,, Istituto di Richerctie 
.,. .,., ; .££&Farmacologiche Mario Negri,, Milan, Italy 
• - New application No. 894 


‘ ' New application No. 894 
^ ; ;Jv'Kicotine Effects Upon Aggressive Behavior" 


s-U ' ■ >.■•♦;•> 

‘ • "•*,'■' '•■-vO "-*1 - A 

*. .;. .. , ”*'•. .'V^ * „ 

;• • .Ti 


the is vell^^acqualnlid ; ^with 

: ;i y#y- r: l l L w./tution arid investigator, no specific antecedent for this particular 


* application is known. Application No. 894 requests $21,748' for " 
1973-74. (Overhead requested less than entitlement, doubtless •• % 
because of a clerical error). .-' ''''■f'’- 


One additional year is projected. 


■ ■■ v 


Documents Submitted 


: , *.''£*?$• v\’ ';■ 


1. Application dated December 5, 1972 with enclosures 
A through D. ; ,,y . 


'z . >* -■/£ 




* [i 


Enclosure E, No. 1 through No. 7, are publications 
going back to 1969 . These papers appear in the list 
in enclosure C. Copies will be forwarded if you wish. 


■■ft • s • > '• 

^mm± 
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Comment 




This applicant has collaborated with CTR grantee 
Walter B. Essman. Indeed this application was forwarded by 
Essman, ostensibly because of postal difficulties in Italy. 
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16 January 1973 




DR. F. 
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From: 


H. MEIEft 



' 'j• “'Vi ; 






Subji: 


.•Miffs- 


-Vr,-..;,V.V % 


894, "NICOTINE EFFECTS UPON AGGRESSIVE 
BY V/fLZELLI AND MUSS INI 


• ' APPLICATION NO. 

BEHAVIOR", 

■ :>-.->'i ; r ; ;; ; :>- r ' -■- .• • •'.••' - ■ ■ -'••■:•. v, • ■.. *.••.:y v .»>.:»•.**•: - 

As I could not judge this application myself, I indeed called: 
upon one of my colleagues who, as the reviewer stated, is in this "kind' 
of business". Here is his verbatim and confidential report to me: 



■ : :rm 




/^Sfe§S2>4*'As I mentioned to you over the telephone, I think this is a 

^ ; treiMT Tjr»T*f*r 


■; ?^f§g§^ 

V-'. 


very worthwhile project outline and can be of great value if the results 



: 1 y*, 


. -vtf'. v; v v. 


omena: isolation-irritability with aggressive encounters. The two are .. 

compounded when the final analysis is done: whether it is a biochemical 
or behavioral analysis. Additionally, these two are further compounded 
nicotine treatment. Personally, I would have liked to have seen the 
manner in which they intend to interpret the results: this means that I 
would have liked to have seen the various control groups for each of the 
treatments and the extrapolation of an effect when comparison is made with 
s the experimental groups. Otherwise this whole thing can end up as data ^ 
salad . v v v‘-' 

; r * Indeed, from what I know of these investigators, they are cer- i 

tainly competent, but sometimes even the best of us err. 11 . 

I know both Volzelli and Muss ini as well as the Director of 
the Mario Negri Institute (3. Garrattini) and think highly of all three. 
Unfortunately, they do not specify strains of mice or rats, which' is a 
definite deficiency as many behavioral and biochemical differences exist 
among different strains. 
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of THE CITY UNIVERSITY OF NEW YORK 


FLUSHING - NEW YORK I 1367 
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V^ *£i :Ul Jsmuary 12,'1973^ 
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Dr. Frederic K. Nordsiek '. 

Associate Scientific Director : '■'■ "y ' J f ’ r ; , /'T i: .7 ~ 

The Council for Tobacco Research - 
U.S.A. , Inc. . - ■ .. •.' - . -. ..;• 

110 East 59th Street - " ''r :: • - r - ’ *•■". ‘ 

New York, New York 10022 • . -V- -•-/ ■■■} -f <■' 




Dear Dr. Nordsiek: 








• w»» * v^ 4 V| *»vn 4 vl iv jl vv +* ... 1 % \ y - zr. y. * v ’ 

)f'yyy ■■;: -v--. 

, •;>: si■ Dear Dr. Nordsiek: ..;■.•,« 

fk -i.• ■:l ,;r v^ n; -7 

: I have received your letter of January 10 and the enclosed* grant ap-. 

i ' ' [^plication submitted to C.T.R. by Professor Luigi Valzelli. : I have 
/ read the grant application very carefully and will try to provide 

• ■•'’■"' some comments which maybe useful to you in its evaluation. \ 

;;;;■;■ v - The general objective of this proposal is one which I believe to be • ' 

highly meritorious inasmuch as it encompasses a very important and '0:.-.yyy- 
often neglected series of variables that appear more and more to be ’ ■"■>' ry 
%yy highly relevant to both pharmacology as well as to physiological ^" 

mechanisms underlying behavior. The basic model which Professor 
Valzelli describes is one which he has had extensive experience in : 

V:/;.v:V;.. developing, and his previous research on the "Isolation syndrome" *T-.- ^ r '9'' v -.’• 

; kas suggested that principles of biochemical pharmacology are highly 

yy • relevant to this model in that it represents one means by which pre- l: - 

‘.yyy- sumed mechanisms underlying centrally-acting drugs may be investi- 

'. ■ gated. The interrelationship between behavioral, pharmacological, 

and biochemical parameters affected by nicotine appears to me to be . 
a not only useful but very important area for investigation. Having ' •/ ‘ 

at his disposal a well-studied and quantifiable measure, such as ag- .. .: 

, gressive behavior, enables Professor Valzelli to systematically carry 'k-> : 

• out the objectives which he has specified. -1- 

Differences In the effect of nicotine and the potential relationship 'i 
.. . between differences in action based upon environmentally conferred •' 

: ! v* • r( biochemical differences in animals and their relationship in man is vCP' v'•4^*Y 

■ f- ' V,; an exciting notion which does seem to deserve attention. In going '^vi.Q 

a ^..'^Y^“-'|,thr° u ^i each of the eight areas within which Professor Valzelli has 
^4^| ;P roposed examining the effects of nicotine, generally with regard: 

^ differences based upon variables related to differential housing, 











■■■ 



not been dealt with previously concern differences between the active 
kkAk-kv • .k-k levels of nicotine and their presumed 1 relationship to normal and ag- ' > 

5 gressive behavior. The effects of nicotine upon aggressive behavior t 
are, of course, in themselves highly interesting in that the central 1 
effects of compounds, particularly alkaloids, which have in laboratory 
investigation been shown to alter aggressive behavior also usually 
involve changes not only in the biogenic amines, but also several 
other important substrates of brain metabolism. This is particularly 
; '/‘rli- important in the case of several of the benzodiazepines, which have •••-," 

v>-ibeen 1 shown to alter the aggressive behavior induced! by a variety of . 

experimental techniques. Professor Valzelli's work in this area also 

well-known, and I think it is particularly appropriate that he .. 

" indicated a consideration of brain M-acetyl-aspartic acid levels 


' A-Av 
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A final aspect of this proposal which I think deserves some comment 
is the suggestion that the central effects of nicotine be considered 
in the partial absence of contributory aminergic nerve endings and ’ 
that this paradigm be combined for aggressive and non-aggressive rats. 

I believe that, experimentally, this would represent a unique approach 
to the specification of biochemical contributions to both the effect 
of nicotine as well as the interaction of nicotine with those mechan- _ 
isms responsible for the mediation of aggressive behavior. Personally, 
I like this approach very much and believe that it fits in very con¬ 
sistently with current methodology in neuropharmacology. !-k- 

I have no question whatsoever as to the adequacy or validity of the 
procedures that Professor Valzelli has outlined to carry out this 
work. I think certainly that his well-known publications in this 
area and the practiced use of these techniques as have been indicated 
in his prior publications speak most favorably for both his competence 
as a scientist and his ability to carry out the proposed research. 
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- > In general, my appraisal of this proposal leads me to a highly favorable ; 

- -hf y A.V . opinion of both the scientific merit as well as the importance of - ■ Vy’ -.y>. ; 
•• : • . .- those contributions that could result from the proposed experiments. kb-kAkk 

believe that it certainly deserves a high level of priority. 

*hope that these comments are useful to you; and if you believe that 

m 







Dr., Frederic K\ Nordsiek 


; '..w 


January 12, 1973 








4 .;:,.^ : your letter may be helpful in further evaluation” I shall be very 
:* ^..v pleased to look at these as well. ; r y 

Thank you for giving me the opportunity to read and evaluate this 




• Wth best wishes, 

, ”•> : t. .. 4; ... . v : 
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Sincerely, v 

V<z<, 

(falter B. Essman, M.D., Ph.D. ■ :: 

.. Professor .. .. , . 
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PHARMACOLOGY 
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December 5, 1972 *' ; fT 


\ V - " -: . 1 - Dote Dec 

> 1. Name of Invest igatof(*)i {Include Title and Degrees) r * " *■ '* 


, Name of !nvejtigatof(*)i {include Title and Degreet) »' • »< > - 

Luigi VALZELLI , Prof., M.D., Chief Section Neuropsychopharmacol. (Director of project, 

.JfcSrC r ~Smilio MUSS 1NI , Prof., M.Di, Chief Section Biochem. Pharwacol. Principal Investigator) 
BP2. Imtitvtion & (Research associate) 


wtefr Addreu; 


i - 

1 -i Istituto dl Rlcexc 

• *-i..-. - •- 

^tv *■ • 

‘ 3. Short Till, of Project; 

1 Mfe-fr •• 


^wacaiui asautiatc/' # . • , . ; •> • ■. r w - - 

^t'Z: .Z?‘ ‘ 1 •".'•-".‘-■'■.X’-V- - 

Ricerche Famtacologiche Mario Negri, Via ; Eritrea 62 - 20XS7 Milano, Italy 


■'u. t*., ■ urr/YrtSTC ccucrrc ironM irrcDccTin: dcuavtad 



Prolonged isolation in mice has been widely described' as a means for inducing strongly 
v aggressive behavior. This experimental situation was recently defined as the "iso- 
lation syndrome" because such-animals show several neuro-chemical as well as behavioral 
■Xfy/*v>. " •'Iterations and a difference in response to many centrally acting drugs as compared 
W" . with- normal' animals. Preliminary experiments have Indicated a differential effect 
t “ n nicotine in aggressive versus non-aggressive mice, (i.e., attenuation of aggres- 
*\q£<Kf' sive behavior in "aggressive mice" and induction of hyperresponsivity and "aggressive" 
behavior in previously "non-aggressive" animals). The animals which show an experi- 
C -V * * * mentally-induced "isolation syndrome" show impaired learning ability and learning 
| /Jfv'' * disturbances and also show alterations in such behavior t&en treated with Nicotine, 
j .;?**.*. The specific aims of the present research concern experiments in which the pharmaco- 
logical, biochemical and behavioral parameters of Nicotine-altered behavior inter- 
\ actions are explored. Specially the experiments will be addressed to the issue of 

defining Nicotine-related changes in the biochemical' modifications associated with 
experimentally-induced abnormalities of behavior. The correlated changes in quantified 
*7 aggressive behavior would, of course, represent an integral portion-of such studies. 


r * ‘ 


c .-7. Give QiBrlef Statemant of your Wo^tc’ii'g Hwpo#h*S*j: 

I *’ it " - It is expected that nicotine would act differentially informal and isolated animals 

f* - ' due to differences in the emotional baseline upon which iT acts, and which may in- 

* r v volve differences in metabolic rate and brain level of this drug. Such indication 

*/ could also be relevant for a better understanding of the activity of Nicotine in healthy 

r. • * and mo nf-31 1 \r A 3 J f-1 irVinrl non _ * _ J*'I. 


"HZ' ** 

" V T^-' 4 - V’' 




» * * 


"30-.0?' . 
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8 . Details of Experimental Design and Procedure!-. (Attach Separate Page*) 
SEE ENCLOSURE A • 

r ’l :v. x > r; .‘ •• • ■' " ' : . 

n'.f • yt, "-v-'■ i ' ^ *-•. •* ,J , . , 

V*"&J :;>■';• :■ •• ;•■■ -■■ •- •* y 

/j.sjt'r vl'\ .* • • . 

-\/ ., ;/-. • ;•./ >y.lv 

.vV. 


.' r-* -<w ■■ 


. • ’A'lvS 

-; ..v. • 

••• - •'AZ-ti+rv 








r>?-•'•*,. ... 

-‘?v;■ ••--•- 


,3Ss&kH '•'■-• 









^a^fcRfr; v: gsrer-- 

/ 10, Additional Requirement*! 


**i * "V** "* V 4 \ **1%**^*'*1* ^ Ji->r , ^ ** Jtrj CWyyy , yv ? 

' , - <' J r’ *»t '1. 5*.*c.r 


-?v3-r^ 


.•--a ’.; 


r.. 7 .* * • ;- 

'V., : -a -‘ ‘ • ...... .• 

• ’/ '.- - ' 

^'.'V v*.'.>’.X.--r-; -.<•'.- . 


* * * t - ^ . - *♦•***■ 

v;•'-•*• -.J.:- • 

v ;..;• **■;' “• .-Vv/.,., ■ >• 


... ^v;*:v . -7:^; 

* '- l - - / : j£H\c • r 






.\ V,v 

O 

? 1>^- 
CO. ... 
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R: REDACTED MATERIAL 






V ; '• ^JT\ '• •'*.* r, 


a., Estimated Future Requirement!; < w‘ v t v r* >. * - * *’ > J 

i, ■> .»'-** * *. •.* * - # v» •: •«? .**“ LVc* ?- p S r - ^ /**; * ; 

Salaries Consumable Suppl. * Other Expenses Permanent Equip. 

2 R 2,500.00 <v “-' 2,000.00 


<* /t I : 

» yj | C* • * ' 

t‘***‘* - ' * 


Signature. 


iV> Vc/? 


!t Is understoodithct the applicant and institutional officers 
In applying far a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


D?r»<T5njf-fn>|£cr“ /f 


Signature. 


- Businrw Officer of th« IfljTtollon 


_-_ _» ' ft 

{ *xl O '-M- 

’ “ •* ‘ r r^~ y.*P» 

Overhead Total ‘ •' SEsr' 

--- r ■ of. CJ • ST: 

1.625.00 119 . 125.00 ' 'Qp -- a 

. • -. *.. ■• f ^ ■ o 

^——--.a——- - CJ 4 & 
r.l, ;/} \ - ^ 

4# 

£ fj&yt' '' ' .Telephone '** 

the Inj^Kjlion 

Telephone 
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($»&*&&* VfS' ' • t-: * j, -~' 

"7 ?• DETAILS OF EXPERIMENTAL DESIGN 

‘ * v ' -* • '— -—- 


, ;.- ./ *- v* : rr. 

.. ■-■ r,x-^m$£i: 

■•■ -v- • :•--->?-4^$^ 

-: ENCLOSURE A 

'. V V** \Wp$StS}' 




- - . ' • * - . . * 
- -•’•••- . v. ' ■ . 


Art \ fc',: 


’/‘ '" ’X-ti.' "° ' • »'*••*,. - ■. ■ ' -■ -;i —\j. t • „ ' '" ■rfVW/.y x viT>7 fi? 

Among the manifold aspects of the "isolation syndrome” in rodents f'there 
■ are at leaSt three n,ain behavior al alterations; these consist of-a)'aggressive^ 

u> - -i ^ • jl t . . ^ : 1 ' ' * *r**-»*w 


Moreover, isolated animals develop several differences in brain neuro- . ^v\vj r 
'*' VA , ’ V; 

V Sf »#^vi ^^ 5 '* * r * _ ^ % * J ~ *■ ’* 

chemistry, principally involving brain serotonin turnover and brain N-acetyl- 

'k't*'***-’ '** s " „;; ** *i* y -? *' ' : .. ..«'*• v"* 4 V/ ■ ^ ~‘ 

' aspartic acid content, which mav ffi q nm p PYtpnt ar^rtimf Prw niAwn 


C J,..:. /..response of such animals to centrally acting drugs is profoundly modified, as ~l-K- 
^compared with normal, a series of experiments are proposed wherein the effects ^ "Tf. 

’.mJI- ..of nicotine are considered with regard to: ' : 

1 * '■'V**- • ,**»:.* r * 


.2 enera i behavior of normal and isolated mice; 


*» V r; J-7 . 

•/;•/:■■ o 

'ili 1 * 7/ .^5 


i.'iv-.■•-'•/ : • - . i ./. • . • . • .y~ -- ^t, ".vd->1r.> f-s ^ ^ 

D ,-—. • • •...-, / ■•• v 

i- * ^ »* * ^ *♦ * 7 ’/* t **T'*"*^ f* 4 *v*-' 

' ^ • - . -- .* .*Vf 'fe? 


B ) aggressive behavior: 

C) learning and memory 

. .p) 1 exploratory behavior of isolated-aggressive mice; 


. O learning and memory processes in isolated 1 versus normal mice: ” V-w/*" <- --j® 

'• .-:./• , •. r>'’-•• 


CD : 

CO • *t 

CD 


E) spontaneous locomotor activity of normal and aggressive mice; 

• ••/... - 'V; 

F) levels and turnover of brain monoamines (serotonin', norepinephrine, dopamine) ' ,v 

y 

in normal and' isol'ated-aggressive mice; 
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. ' , - , *n ' V 

•; • : -.-AYh~- 

. *ts 4 IL T A*a 


-o " . • • - % " .. V",.l, -." J " '•- 

-;>V ,’.^° rder t0 determine the extent to which the monoaminergic pathwaj^^^^ 

. be selectively involved- in the central effects, of nicotine', the'activity 

i^ S ; drUg . WUl beStUdiedb0th in . nonDal ai,d ! isolated aggressive mice previou'^^ 
rejected to sterectaxical ly or chemically placed lesions of the'serotoninergi^^^^ 

.or cat echo laimLnergic systems. . .» •tU***' ,-V' A Vi* ; 5 " 

- ' - - . . ' ‘ V" * '* ' 1 V?- 


, , - - , , ■ * ’ *♦ „ . w ‘ rf ^ 

7 1116 above desi 2 Bed experiments will-be performed also in normal‘or‘iso 

lated rats. . ’ * ’ ’* *-* *. a* 


*. .* ■ -%*■* ** - 
.*•.•' ' > , % *£# ■» 

n.‘ /• ^ r % S ' /? *.<■'< 

*-**.*■«■--:v*:!*£ 


./ ^ > *- 
k -n£ v v , 




» * „«■ ** *»" -_ l f i •,*” \ 4 f ' * y * V *■' 14 * * * ***f* ^ ^ * j£ f, 


*»>% 9 * * 

■ v #.' \ <* ' . 
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^ ^ ^ ^ * * ’■ • 




PROCEDURES 


-, s — t':'rV>i*; : ' - 4 *' ' v ,, . 

. • Tc. .7 

t - '•■* • 



* v^^v- t c - 

* > . 
/• >..v 

vV> 


• • •• 

'-■■■■■ • ■ • • ^ 

■ *■ .• •• • - : ; •• •.'•••■• • •:*-*.v^j^wgjsgS 

- ' 1 >’•'—4.' 1 

1) Exploratory behavior in mice = hole-board test (Boissier J.R., Simon P. ,< r - 

Lwoff J.M., Therapie, 19, 571, 1964; Valzelli L., Psychopharmacologia, -15, 
232, 1969). ..... .... ... . . u /..c>- v • 

- ■ • • :» .. • • •• . :; - • i’’" -'/••• 

2) Avoidance learning * shuttle-box. > : : 

3) Aggressive behavior = by prolonged isolation according to the method of Yen 1 
■■ et al. (Yen C.Y., Stanger R.L., Miliman N., Arch. int. Pharmacodyn. 123 , 

, . 179, 19S9), scored by Valzelli (Valzelli L., Advances in Pharmacology, vol. 

5, pp. 79-108, 1967). .-l .r"-; •=.. • ^ 

4) Spontaneous locomotor activity = measured by an automatized apparatus, ANIMEX 

S CFARAD, Sweden) •• ••••.■ 


5) Brain monoamine extraction: - .. . ...... . 

: -.. •. * 

v *) norepinephrine (NE) and dopamine (DA)' according to the method described 

r\.- V „ . V b y Shore and Olin (J. Pharmacol, exp. Ther.^ 122 , 295, 1958) modified by 
Chang (Int. J. Neuropharmac. 3, 643, 1964) and'by Laverty and Taylor 
~ 't- V (Anal. Biochera.'-22, 269, 19681. .r V*:•. ;w* f.: 

‘ * * >v 4 . - y *. " *" - ’ *' * ' " * *, ** v i f * k < ^ 

C b) serotonin (5-hydroxytryptamine = 5KT) and 5-hydlroxyindbleacetic acid \ 

(5HIAA) simultaneously determined 1 in the same brain tissue sample, accord- 
. . # ing to Giacalone and Valzelli C p harmacology * 2 , 171 , 1969)* % 

. f . L 6) Brain monoamines detection and measurement = by an Aminco Bowman spectro- 

. photofluororaetric apparatus. . 

*1 7) Brain amonoaraine turnover calculated according to Tozer et al. (Tozer T.N., —4T 
Neff N.H., Bordie B.B., J. Pharmac. exp. Ther. 153, 177, 1966):. 'V/ Y- M&t 

' K :^y r/ s'\ ; 8) N-acetyl-aspartic acid 1 - gas chroroatographically determined according to 

\ ^ ' \ Marcucci and Mussini CJ- Chromatogr. 2S , II, 1966). .. •* 

‘ ** - 9) Brain nicotine and its metabolite levels = by gas chromatographic micro- . "7^ 

methods. ** ‘ * y?} 

/ 10), Lesions and stimulations of monoaminergic pathways = stereotaxically performed 

according to Dahlstrom and Fuxe (Acta Physiol. Scand. 64, suppl. 247, 196S) 
using the coordinates given by Konig and Klippel (The rat brain, a stereo- .;v^ 
taxic atlas of the forebrain and lower parts of the brain, Williams and 1 ‘ y/:? 
Kilkins, Baltimore, 1963). , ^ ~ 

‘ ' 1 **.-..-* 

■ •_■** j * * 1 

: ll) 1 Chemical lesions = by 6-hydroxydopamine intraventricularly injected according > 
Noble et al. (Jloble E.P., Wurtman R.J., Axelrod J., Life Sci. 6^, '281, 

'67) for the catecholarainergic system, and by 5,6-hydroxytr^ptararne^intra-‘ 

^ trn »r ini o i T> /> +• r~\ Uhl Atr o-r» UhrAvm? aV (Ur .7 PViarmar'^rq 
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ENCLOSURE B 




;^-;^ r ^;C.-‘ 

riLfs 

>"• Jr*. ****• * 


9. PHYSICAL FACILITIES AVAILABLE 


• • • - - - ..••• 
■ ' .i . - -•-•• 


V 


\. bii- 




f Y, k • T 

^ -V'% 


• .&>V .ics* i - 
*-*£»■*»>.* 

> ftftw A'‘ 

*« ■ < -‘ ,J L . * • 


.. -A— 

*' - • 




: .American Instrument Co. Mod. Aminco-Bowman spectrofluorometers with. Moseley 
Mod. Autograf recorder; Basile automatic conditioned reflex apparatus Cshuttle 
- box); Stoelting stereotaxic apparatus for rats adaptible to mice; Beckman GMBH Jj 
Mod. DU-G-2400 spectrophotometer; Elvi Mod 670 spectrophotometer; Tektronix 
" Iscilloscope Mod. 502A; Automatized hole-board for exploratory activity (LP 
Italiana); Grass S-4 electronic stimulator; Beckman Mod 151 microspectTophoto-J 
• meter, Technicon autoanalyzer; Beckman-Spinco Mod. L. ultracentrifuge (SO.000 
rpm); Ivan Sorvall super-centrifuge; Carlo Erba Fractovap Modi C. gas chromato- 
graphy units and one with electron capture detector; Carlo Erba Fractovap Mod, 

G-B gas chromatography unit; Radiometer Mod. Tritator with Tritigraph LKB RadiRac ? 
column chromatography apparatus, Gibertini balances; thermostatic baths, shakers, 
mechanical and magnetic mixers, centrifuges, Basile recording thermoneters, 
automatic syringes, Autospense Earner Chilcott automatic pipetters, calculators,•"* 

, -..homogenizers,; Reichert, Galileo, Leitz and Zeiss microscopes; Elvi and BeckmanJ^a 
pH meters; Olivetti Program 101, desk computer, . ' ' ■*; ,x • -i- 

- *' ; V :; 

' "-"’J — ..-- . - • “if." 









f . 'r ; 


* ■*. 




;4W" " 
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R: REDACTED MATERIAL 


1. RTOCRAl'HKDM, SrXTUUI'.S 


. +*• K f i m ~ m m Kk Zt*C?i 
' ‘ *" i. *• <v * ■*-. i**vqAA 


Name = VALZELL1 Luigi * — 

* Present Position = Chief, Section of Neuropsychopharmacology and ^ 

Psychophysiology of the Intitute for Pharmacological V *v^ilixfc 
1 ;- ‘ ; Research "Mario Negri", Milano, Italy „' l P 

REDACTED - ; ’/ /S-& 

Student, Faculty of Medicine and Surgery, University of 
Milan .... , ' 1 j; v ^v ?.} 

Internal student. Institute of Normal 1 Human Anatomy and 
3 Histology ' . •* 

& ■ # — . . . * 

Internal student. Institute of Pathological Human Anatomy - 

£4? and Histology ^ ^ ^ V' *’ v - 


.Internal student, Institute of Clinical Medicine ^ 
November 17th, graduated in Medicine and' Surgery (M.D.) 
Military services . - - : - ? V *'•'v 


1952-1953 = Military services . - - : - ? V *'•'v 

Present military position = Captain of Sanitary Service 
(in discharge) - . ’ •. ' . ; 

1952-1954 * Assistant at the First-Aid Ward' of the Milan Main General 

Hospital (Ospedale Maggiore) . „ - _ i .. 

*= Assistant of the Medical Division "Carati" of the Milan* Main 

General Hospital (Ospedale Maggiore) . > .. ...... ‘ . ; .j - 

* .,4-% . *-•" ** * . ! -',TV* . : j 

1954-1955 =* Assistant at the Cardiology Section of the Milan Municipality 

/' 1954-1956 = Assistant at the Neuropsychiatric Division "Origgi" of the '’^ T 

Milan Main General Hospital (Ospedale Maggiore) ^ 

o 

1956 ** Specialization in Cardiology, University of Pavia QJ. 

cn 

* Assistant at the Institute of Pharmacology of the University CO 
of Milan CZ3 

W 

l£J|' 

1958 *= Professoral postgraduation (Libera Doccnza) in Pharmacology 

’ » Assistant Professor of the Institute of Pharmacology of ^ 


’"the University of Milan 


- v. * ^ s /** «■ ’* .•awaS 



-. . - .> -\t^_r ^ ^“ ’ «* 

- 7 .’ •>* -r ‘ % -v... .'.'..-.vv -£ 

y;\ V \ ‘j 1968 ;* : :V«;till no\/: Teacher Professor of ^^ychophys io logy'and 

'y"~ tX'vr. ’ ' . ‘ »' » * * . V? V.‘« ' r r 9 y-tt> n/'rtl n fi hli o C r«Kr»n 1 rtf C n A i •» 1 1 »» -i rf 1 * rur*. ■! A 1 nov 
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* ' C 



t >- * 







1971 


till now: Adjunct Professor of Psychology at the Queens College 
of the City University of New York .... .. 


a-.—M.. 


1971-1972 = Adjunct Professor at the University of Turin for the teaching 
of Psychophysiology and Psychopharmacology. 

" '• . • v •’ V '■ "‘V-. 

- . . ' ■ . . _ *’ V’ . .il ‘-•* •*; *'u 


- . * “ ' 1 - • - ? ‘ -' . * . . H ‘*. C.\» 

* He speaks and writes English, French and Spanish. 

Quoted « in WHO WHO' S IN! EUROPE (since 1966; 2nd Edition) 

in INTERNATIONAL DIRECTORY OF INVESTIGATORS IN PSYC1I0PHARMAC0L0GY ;^v. 
(1972; P . 199) . , , ... ; .,,^.VV-’V^S'- 

' - *.*«.•' * »,r^' 4 *“**?•*^r.^v * 


-V. 

»•* '• . ■ y 1 - - „ \ 


■rv-ftfv * 



r«' * 
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!F*^:1963 v^^T\ (September) ; Member'of the Teaching, Staff of the 1st In t e r-%. 

v- * national Course on Spectrof luoriractry (held at the Institute 

for Pharmacological Research "Mario Negri 1 * - Milan) '* * * ^ 


1965-1970 


Annual 1 Course in Pharmacology for the students of the Tf Scuo- 
la* per Laboratoristi Biologi" (held at the Institute for 
Pharmacological Research "Mario Negri** - Milan) 


1966 


(March); Series of lessons during the 1st Course of Psycho¬ 
pharmacology for Practitioners (held at the Institute for 
Pharmacological Research "Mario Negri" - Milan) - , . 


. * (September); Lesson during the 1st Course of Instruments- 
v^'- ; ' tion for Laboratories of BioMedical Research (held at the 


- ft ; 


-*"*V * 'instituete for Pharmacological Research "Mario Negri" - 

" m Milan) . . .... , v * ,.. . . t > .. . . 

• * • - , 4 - --w- ' - - * z\*. 


1968 


V' *c* 


: - r ^ >. * 

• ,v .* ' -J* 




* (February); Lesson during the 2nd Course of Instrumental 
•- . tion for Laboratories of BioMedical Research* (held 1 at the 
. v" Institute for Pharmacological Research '*Mario Negri* 1 - 
Milan) , • . i 

*k \ '*■;> ‘' t * v ... , * .. ... t . %*%'£ Jj*. ' k * 

(March); Series of Lessons during the 2nd Course of Neuro- " • 5 ‘ 

Dsvchooharmacoloffy for Practitioners (held at the Institute ' •' s ' -i* 



1971 


. . . . 

■T' « (March); Visiting Professor at the Department of Psychology f 


at the Queens College of the City University of New York 




(May); Lesson at the Institute of Pharmacology of the 
University of Milan 


£; \ s * 
i, • v 
.»* 


•V . * 


- (June); Lesson during the "Corso di aggiornamento in Ncuro- 
psicofarmacologia", held by Society Italians di Ncuropsico- 
farmacologia* Milan' r - , ,*.! c, v s f . 


• *i .v . * 




. w * 


• - . 1972 

v ; ’ 


(January); Lesson during the Course organized by the European 
,Training Program in Brain and Behaviour Research* at Zuo z on 


’v M Transmission and behaviour**/, /*y• *-■ 


V"£‘, -* * 


'Sr 


(February); Lesson at Centro di Fronto Tntcrvento Heuropsichia- 
- trico "R.i, Bozzi", Milan •* ^ 

.V ' . . . l -’ V**-' ' * . •. *'* r - 4 * *..>*:* 

(March) Lesson at the Institute of Veterinary of the Faculty «. v 


. - of Medicine of the University of Milan 


1972-1973 =(April) Course of lessons in Experimental Psychology at the 

Department of Advanced Psychology of the Queens Colli de of tile 
TV ’ City University of New York : . ^ . 


1972 


=(June); Lesson at the Psychiatric Clinic, University of Turin. 
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CONGRESSES 




f ;• ^V^1956 « (speaker) 20 th'International Congress .of Physiology, Bru- 

•': t ‘ “ • :>- ••• •- - * xelles >• ,y*;/..r^v 1 'Vf^ ^ ;V 

• • ■- ■ • •• •'•'•• - •/: ' r - 

a ^^^^1957 « (speaker) International Congress on 'Psychotropic Drugs;;^..i,c,.. d 7 .^ 

• -:'-*• • Milan. ' — • • •:-* 

^^ : tf>^'’j f " v -- v - ; ' : ''■'" ; -•'•"' -■'• • ."•'s- • - -•■:' , o;: •'-'';' -•?'•:■ •-:*hC'^ fb “'v ??$§$$ 

_* v > . \ a _• * -u« **£ *• TJ-tY*l*«nf» a»if A c>r\ Mono-' 







• •'•*■’ :• (speaker) . 


•avW’, :. ■; • 


leaker) . Symposium on "Spettrofotofl.uorimetri.a^.MU®** 

":*{■ %,? 1* •*.■»*.«- - - -I ■•* • - h^ IV *;* * **y :> ■ V.* V £ vr*;i .r,Vj£ 

'(speaker)’ Symposium on "Monoamines et Systheme Nerveuit 

• ... . ..Centrale", Geneve ' •_ ■ \\ -V If?','irw •• 


. •. \ • V ■■ ^iv<~&3Efa 

• * . * ’ * 4 *; * r ** ^ y* * ** *"'' T * •' •'***" 1 ** " t- 

:se on Spectrophotofluori- 



“ ?>;/*i 




* *, - *. - ^ j- » 


' ■/: = .r Milan '• * Vy ’ ; 

% - '* ' ' ' * ^ ~ ' ' ** * ttifcei*:' •;* t4 ^/, «.’* 

(speaker) Winter Meeting o£ the American Society^of .- v;;^.'./ : ^ 

. Zoologist y , Washington •'--C.‘ 

(speaker) International Symposium on "Biological role of ._.;■ ■■ 

Indoleal'kylamine derivatives", Kew York ; : .z:f-A r?f-.~- 


-.i t-’rC?. r 


^SpecUS.UJL/ i-ULCLiintiwuMi. j ^ -- -V'- ' . 

- "* . ga dura-cion en psiquiatria ,r > Sitges (Barcelona) 

r 5 - v r.' # y„:V ‘ ’ "j ** ” . 

(speaker) 6th International C.I.K.P. Syrnposiutn, Tarragona 

(speaker- 1st International Congress on ’’Aggressive Behavior” 
organizer) Milan . 

(speaker) International Meeting of the Italian, and British 
Societies of Pharmacology, Florence . 

(speaker) Table Rondc sur la- Serotonine et Pathologic Diges- ^ 

•Sv^J*v& "r tive, Vichy -,r l .* ■;' •- * -•* -**. : 


O Mi% 

£~m 


at~' 


V' ^3 ’S*** ~*?&Z5 S'—^ “ v ' > £gi^9' **• 
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4 . , ' *; V (speaker) XI Piunionc Nozionallc dcJla Society Ttaliana di * 

9w S'\-.i Kcui*oi>sicofarmacologia, Tirrcnia (risa) 1 

: '^Vr * (speaker) IV International Congress on Pharmacology, Basel* 

** . 1 / (organizer- Round Table on "Correlation between behaviour ’ *^3* 

- chairman) and transmitters (suspects) in brain", during 

: the 2nd International Meeting of the International 

"• c'-’ - *‘ , '-v : v Society for KcurocUemistrv. Milan • \ "; 




ir*vv3h0 ; T'v* 




•• ' (speaker) XV Congress of the Societa Italiana'di Farmacologia, 

/V * ;V* Milan ^ V v vf. .! 

“v 4 *; .,-- * r C' - **- 

/5*‘ ' (speaker) 2nd International Congress of the Polish'Pharmaco^ 

; * ^ ** * * ~ ~ ‘ logical Society,' Warsaw^V^ X-‘- W fc '^‘ :> t*. V/f *Vfr >r 


*' ' (speaker) 2nd International Congress of the Polish'Pharmaco^ 

^r* ** £•% • :'*.*♦ logical Society,' Warsaw T.*: j.^-V *». y^-c.yf 

y. . V .* (speaker) 1st Interdisciplinary Meeting of Psychobiology, ‘ *’ 

’ ! ~i-r \\ . ’ Parma .: ; . ^* 

.>/ J **'• -' • ** y v ‘ 

/.-•■* v * * „ £ -* ,* ; ; (organizer)' 2nd Interdisciplinary Meeting of Psychobiology, ^ 


»;* * * *w 


(speaker) Round' Table on "Ipnosi, mezzi farmacologicl e 

liberta individuale", Fondazione C. Erba, Milan 

(speaker) Round' Table on "Orientamenti attuali sul tratta>- 
mento della malattia di Parkison", Fondazione C. 

’ Erba, Milan ' ^ ; 7: ^ ^ . ?* ;v V v ,' 1' \\» 




*t’v- 
^ *■ 1 * . . ' ^ 


♦V A' ; ^.* **,»;-* ^ 


^ ^ ■** \,t .# Iv 

' (speaker) Round Table on "Psychotomimetic drugs",. Varese . ^' # -J ^Ch-Z' 
:'i n •j/" .jV.-' .. , ^ * *,•..-,*.* ’w;^' *: t , 

;i!-(speaker) Round Table on "I giovani e la droga", Fondazione - ' i/ s ? : 

•'••-. C. Erba, Milan ' •* .. .•..'• ‘-r--- v-v'. *.'••?' ' • 

•*'S ^rfc^Cj? * ^ >Tv S.," * , v * - ^ ^ M !*\m. v * * * * , •JJ, j ^ V % -« 

“ _ t ** * . • • * J » x : . * ** ' * * - * ¥ " '; ' ‘ - /* v - *>* i /-t U[^ 


■ ■. " » (spea'ter) Congress on "Atherosclerosis and Central 1 Nervous 55' 

'" - '• • " ' '■ System", Fondazione C. Erba, Milan ® 


o .;,'• 
cj • ,> 


V . y | *vv 

' * ; s ‘*‘ (speaker) 3rd Interdisciplinary Meeting on Psychobiology on 

*';**■'* ' - VGenetica e ambiente nel determini sd>o del comporta- Qf)- *■>/& 

" mento dcgli animali e dell’uomo", Pavia 

ZTr z y£ 

. (speaker) International Symposium on "Migraine and headache", ~f ^ 

* '■'•'■ •'•/■'*'• -‘-'.Florence .' . - . . -•:.*•/. >' • 
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(speaker)' Round Table on Psychotomimetic Drugs, Gallarate - 

(speaker) Meeting on Neurobiology,. Rome ; '* ' : fSl 

(chairman) NATO Course on Chemistry of Brain De'velopment, 


!uadR *^s»aSK&^^''.’' «. 

/i' * -V'/ 
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(speaker) 
(speake 


(speaker) Workshop of the European Ttaining Program in Brain 
•*-» * if ' and Behaviour Research* Milan ; .V.'-to 

(speaker) Meeting at Istituto Carlo.Erba, Milan 

(speaker) Round Table on "Broghe e Minidroghe”, Fomdazione^^Cf; 
... C. Erb,, Milan, - . . , •. 

idases: New Vistas" 


(Honor guest) Congress on "Monoamineoxidases: New Vistas 

?; .^.r; •^ asliari — • ;•/: vJ-V'- v ^' 

" r " (chairman) Congress on'^PhyVioIogy and^PhanMcoiogy^o? 3 



^ A J- ,• * I ‘ i 

^ ^^ - y./ V * * * 

'iV- *’■■ Y* (speaker) Neurophysiology Group Meeting 


drug action", Atlantic City . J* { ^ •;^;lk £ V 

v* • i «; ' » 

(speaker) Workshop on Recent Advances in the "Psychobiology 
of Electroconvulsive Therapy", Puerto Rico 

^(speaker) Meeting on Learning and Memory/Minis tero Fuhblica 
Istiruzionc, Cbmo ' * ... 
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2r''--1967 


C 




(April);, "Biochcmcnl aspects and clinical implications of 
aggressive behaviour"; Enclb Laboratories Inc., Garden 
New York • . • . 


- * * " ‘ 
i .. \*> nAvli^' 
. - - * v; ’ *' 






' i '.A -A 

*: «*r 

,Y4 


< >*"%,*' " 

* itV** : 

'’‘-rfl t*si K 



of the University of Genoa 


* * * 

' 1968 


(March); During the 2nd Course of Neuropsychopharmacoiogy ' 
for Practitioners at the Institute for Pharmacological Research 
"Mario Negri", Milan . v- 

of Pharmacology, 


(April); “Antidepressant drugs* 1 . Institute 
University of 





(November): _ ^ _ 

\ roethodologicali, biochemical and pharmacological aspects'*; 

Department of Pharmacology, Karolinska Institutet of Stockholm 

' « ' , J V fa *\ *.•*%£ *v*-i*V,«&■.&;***>I T 

_ ' , ' - ••-•-••-- v ••••>•.•.- 

® OetOilf>Y“ I ? ^OTTIO aicnp r* f* C r\ inrlno orl noovoc*Pi'trn , MO r o -? n mil ao •. • - “•**. . *• • r 'X 


n -V 

1969 


October); “Some aspects of induced aggressiveness in mice 
and rats'* Department of Pharmacology, Medical Academy of 
Warsaw „ ' . -\y . . 1 *’ • ’ 


* : 

r" A- 




1970 « (June); "Anticipazione dell*apprendimento e strutture cere- 

brail”; Ministero della Pubblica Istruzione - * * f , 

^‘ (November); “Nuove correnti scientifiche di trattamento me- 
• \ dico^-pedagogico del minorato” Societa Italiana per I'Assi- *' 
V* stenza Medico-Psico-Pedagogica ai minorati dell'eta evol'uti-, 
*/ .ya (SIAMC), Saiiremo . . 4 *. f : ■ 

■ “ ‘ * - _ - , •—** v . ^ *- 2 . * > ‘ 1 ’ * * ^Vv ’ **' - 

(November); "Memory mechanisms"; Clinica delle Malattie Ner- 
vose e Mentali, University of Rome [ 

(November): "Memory mechanismsClinica delle Malattie Ner¬ 
vosa e Mental!, University of Siena 

(November); "Speriraentazione e'ricerche conprovanti il val'o- 
re di alcuni fattori indispensabili alio sviluppo delle ca- 
pacit^ di apprendimento"; Ministero della Pubblica Istruzio- 
ne, Luino , * 
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“ (H'lich) i IntcructLon onCrc iliac. cnioLif et aclivi td tics . * . ,.. 

substances psycho actives'* Unite de I'europharmacolojjie, ••" • • 

' Paris ■ . ' • - . 

^ TV•• • ’•-• • . 

; . ' (March); "Agressivite chcz le rat ct la souris: aspects 

. cooiportemc-nlaux et biochimiaucs": Medical Facultv of Paris.' ‘CflMiS 
(Actualitch 


t. r r V-./--’- r v, , „ * 

t A' U v. A 

*i»*r ^ 


(March);, 

tool to study mechanisms of drug action"; National Institutes'' 

. of Mental Health, Saint Elizabeth's Hospital, William A. White ' 

YwSS&if 

i -1 >♦. 

* Centro di Pronto Intervcnto Neuropsichiatrico "R. Bozzi 11 , •' J; 

‘ . Milan _ ^ •. 

(April); "Neurochemical correlatcs of behaviour";, Centro di ' 

Pronto Intervento Neuropsichiatrico "R« Bozzi", Milan - " * : ' z vf§ 

‘J ’ r EVt^V 5 - 

* - t*- ** - *. ... — . ♦:*. 

(May); "Substrate emotivo come condizionanto I’attivita degli ,,^/LiiZ*. 
psicofarmaci ,f ; Clinica Psichiatrica dell f Universita di Pavia * - il - FV^ V - L 

. - :. .•• ■ -.yVy. VMifi 

(October); "Aggressive behaviour: psychophysiological subs traces , 
^environmental inf luences>' neurochemical aspects"; Clinica 






C 'rr;. ■ 

*' ' , 5 v ’v rf '* ■" . ’ ' 

- -v 

W «L3 -» */ - 

* ^•*£ -* *’ * 
/j*' !, r > 

~;>' 5*’VO*•/< •> 

rjkfs%'£*/. *;C- ‘ 



Lions T Club of Mariano-Comense (Como, Italy) 

. - *' ^' V^ r /V; : s 

(April)*;, "Some biochemical and behavioral correlates of induced *v>/V 
aggressiveness”; Columbia University, New York ", „ t *'r„V\V.* l?r : V< 

* • j V - . 5 ?v$r. v 

(April); "Aggressiveness by isolation in nice and rats: behavioral 
and pharmacological aspects"; Temple University, Department of '* 
Pharmacology,' Philadelphia. ; < . : 


-io n and drug effects: some, i 
ites of induced agression": \ 


(April); "Aggressiveness by isolati 

biochemical and behavioral correlates of induced aggression"; 

Sharing, Corporation, Bloomfield, N.J. , . j 

(April); "Behavioral and neurochemical aspects of aggressiveness"; ' *„/.£ 
University of Connecticut, Dpt. Biobehavioral sciences; Storrs. '* ;ivt 

* *- i f . ■* 

(April); "Emotional modulation of psychotropic drugs"; University ' \'%>*' 
^of Connecticut, Dpt. Biobehavioral sciences, Storrs *’ ‘ r* K .: :/»*• 

**'" - ',L r - 

« vs Vi 


(May); "Lesions ou stimulationG des voics monoaminergiques cen¬ 
trales et activite de quelques substances"; Centre'National de 


la Recherche Scientifique, Centre dc Neurochimio,Strasbourg 

’"*;•*-** .* * :. * * * h ^v 
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1966 


1967 


.V*-*- ^ - r ' y^QS 


*W; 

•r^SSy&fe 


1963 


:^*iT r » ’ ' at . 

X.* < ''t f .. y 

V;;V;\ 1964 


"Isolation of physiolo; 
U.S.A. Army contr 
rattini 



^ ■ ‘ •’ •• '••-• 

"Isolation of physiological active substances from'brain" 
U.S.A. Army contract n. DA-91-591-EUC-3234 - with S. Ga-' 
■ rattini • 'y • %-i 

•■ •-"•■ •-- ' •• -.", . ■'- 

"Pharmacological and biochemical changes in animals made 
aggressive by isolation 11 *• V ■' ^ *•,• 1 A ; > v 

U.S.A* Array contract n♦ DA-91-591-EUC-4058 - with S. Ga- 
r rattini * - ■. ^ ,* 

* ’* r ' ■ v ”** v : 


*. - w . i ■ , v v-i *-* ‘ ... 

^ .* V’ ; f»;i968 


"Pharmacological and biochemical changes in animals made . *•; £* 

aggressive by isolation" . , # 

U.S.A. Array contract n. DAJA-37-67-O0586 - with S. Ga- 
rattini ‘ * ‘ * * **' " ' ’’ V'S* * 

"Effect of drugs on age 
National Institutes of 



aggressive by isolation 
.U.S.A. Army contract n. DAJA-37-68-C-1076 - with S. Carat- 
- tini . ' : 


s?*- *?', ,.W' 
—’'‘Vv’'? v 


1969 


rf/Zixiyij; 'J?r X:' 


1970 


"Effect of drugs on age and behavior" 

National Institues of Health, Bethesda, Md., U.S.A. 
contract n..DHEW/PHS/NIH PII-43-67-83 - with S. Garattini 

"Effect of drugs on age and behavior‘ • *.**■ „ 

'National Institutes of Health, Bethesda, Md., U.S.A.- 
. contract n. DHEW/PHS/UIII PH-43-67-83 - with S. Garattini 

"Activite du Sulpiride (Dogaiattil) sur les. activites ner— 
veuses superieures" 

Laboratoires DeJagrange, Paris 

"Activite du Sulpiride (Dograatil) sur les activites ner- 
- veuses superieures" 

Laboratoires Delagrange, Paris 


. »•»-? V , u ' 


<? c- it 

' * 

*1* * AT u * ^7 


r.. < . I* 




"Aspetti farmacologici e biochiraici della aggressivita spe- q > 
rimentale da isolamento" . . ’ „ ^ ^ 

C.N.R. (Cantro Nazionale della Ricerca, Roma) , contract : v>c:iV, 
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"Attivita dhlla CaCfcina sul Sistonia Nervoso Central'e" 

Crippa & Berger; Milan. ; 

''Study on the comparative pharmacology of steroid contraceptive 

National Institute of Child Health and Human Development, U.S 
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R: REDACTED MATERIAL 




Correspondent; Member of the Journal bulletin- de Recherehes Therapeu- „ — 

If ' r • , • -*—>**- »• 

■. . tiques . - * * - v 

••i * - - * ; .• 


Referee for Psychopharmacology of the ’'European Journal of Pharmacology",* 
and “Pharmacological Research Communications 11 . 


7. AWARDS 




1968 * "Ambrogino d'oro" from the Cor.tune of Ililano for the contri- ^ 

bution as organizer of the 1st International 1 Congress on. O 

.. "Aggressive Behaviour 11 (Milan, 1968). . . S -■ ® 

**• ’ VV, ’ -; v -_j - V CJT ^ 
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8. 1S001CS 


■ * 1965 

*' v '*'^ » , ~ 


"Serotonin", with S. Caratlini 
./.Elsevier Publishing Company, Amsterdam 




- * v'- • * 

*• * '■ v* *; . 

- K’ '-tn^ <*.\. <*'' «-'?* '* 

K^'d. - ■ 

't- 

v- •-.. 

V.-;‘ • 


'. ^ * " >> * .>■-" - - - " 

* >V ' 1 a,' ‘r's 

»K^iS8®9yr' 


. contributor to "Advances in Pharmacology'", vol.5, Academic ;$||| 
Press Inc., New York ' •*. * -*- v ' * * v* ~~ V : *• ~ 


*+'*+ * * p 


contributor with S’. Garattini to the volume "Principles } 
of Psychopharmacology" (W.G. Clark and J. Del Giudice, eds.) 
Academic Press Inc., New York * -* * 






italian translation of the volume "Clinical Psychopharmacology" 
by M. Shepherd, M. Ladcr and R. Rodnight (C.Manfredi, Milan) 

.... . . • 

"Elementi di Psicofarmacologia, Sperimemtale e Clinica" 

C. Manfredi, Milan . 4 , . _ . , ^ 


;3tf *> - > * v. 

‘ av*- - ' 

• >■- 


"Profili di Psicofiisiologia e 
C. Manfredi, Milan 


d£ isiologia e Neurochiraica" 

sgy: an introduction fc> experimental and clinical 


Psychopharmacology; an introduction t> experimental 
principles" 

Spectrum Publications, New York,, W.B. Essman editor'. 


PUBLICATIONS 


’ <K ?> y * ' -''V, - . ' ’♦ 

- •.,-•••• . •' - 

■T-'r-f . . . .. 

v -. /#, October 1972 =* 120 published papers and 8 papers in press* 

5/^--*aV r r*!//v h' ,V' **--»■* 

r> _ 1.1 . . i ■» . • 


See the enclosed list. 


«.> » r.vr, x* 
* *- ‘; J. 
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tonin after electrical shock" 

L, Yalzelli (in collaborazione con S. Ga- 
rattini e A. Yalsecchi) . »• - ■ 
Experientia, 1J (1957) 330 f 

"Serotonin and electroshock" : . 

L. Yalzelli (in collaborazione con S. Ga- 
rattini) ‘ 

Atti del Congresso Internazionale sui Par 
maci Psicotropi (Milano, 1957) ... ’ ' ' 

Eds. S. Garattiri & Y. Ghetti Elsevier 
Publ. Co., Amsterdam, pag. 435 


"Azione della veratrina sul contenuto in 
serotonina del cervello e dell'intestino 
di ratto" ; 

L. Yalzelli (in collahorazione con A. Ber 

. - - ’• r "VV i ‘• i- * V -V - ■ 

tellij * ' v.:& . Jf*- ~ \ 

AttiSoc.Lopb.Sci.Med.Biol. (1958) 156 



20' "Ancora sui rapporti tra elettro^bock ere 

— serrina"' * 

L* Yalzelli (in collaborazione con R. Kato 
e L. Lanesta) 

Boll.S'oc.It.Biol.Sper., (1958) 248 

v ; v V' * ’ ' 

21 "Researches on the mechanism of the reser 

— pine sedative action" « 

L. Yalzelli (in collahorazione con S. Ga- 
rattini) 

Science, J28 (l'953)' 1278 

22 "Sul contenuto in serotonina del polnone 




- :: ^4 

"» ?Jjr: £ 




dopo shock anafilattico" 

L. Yalzelli (in collaborazione con L. Ka- 
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rlani) 

. Boll.Soc.It.Biol.Sper., 31 C' , 95S)‘ 1169 

23 "Serotonina e anuria sperimentale del rat, 

— to" 

L. Yalzelli (in collaborazione con L. Ma- ' • 

riani) ; ' ' 

Boll.Soc.It.Biol.Sper., 21 (1958) 11^7 

24 "Effetto precipitante del rame su sieri 

— provenienti da diverse specie anirali'* 

L. Yalzelli (in collaborazione con E. Mas 
sini) 

Boll.Soc.It.Biol.Sper., 21 (1953') 1'433 

* f , ^ ^ ". 1 , »• # 

25 "lumento di tossicitS. della 5-i^ossitrio j 

— tanina ad opera della iproniazide" . . • • I- 

- L. Yalzelli (in collaborazione con B. Bil 

l'a) • " ■ 

Boll.Soc.It.3iol.Sper., 21 (1558) 14'<M! 


-- 

' ■+; *; t ‘ ;v r *> T J* 






26 n 3ul contermto in- 5-i^ossitriptanina in 

— diverse are© cerebrali del cane dopo elejb 
troshock" 

L„ Valzelli (in collaborazione con P. Fre 
sia, E. Genovese e R* Kato) 

Boll.Soc.It,Biol.Sper., J& (1958) 1397 

27 "Cortisone e 5-i^ossitriptamina cerebra- 

— le» 

L, Valzelli (in collaborazione con R. Ka- 
to) 

Boll*Soc.It.Biol*Sper* f ^ (1958) 1402 


14 


?.** 

; ** 


•^sk 
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28 "La clornrorazima inibisce la fissazione 
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di seroicrina 1 al tessuto polronare" 

L« Yalzelli (in eollaborazione con R. Ka- 
to e L. Marian!) • " •"•"•’ f^ly -....• '• 

Atti See.Loicb.Sci.Med.Biol.,'Vj (195S) 257 

* * *• * «'■*.'.“•* *•*«*.?.•« y.; ' . • • - -* » . 

r * *-,% * * ^ v - 4 i v * * * / r vv f * * *•„• 

29' "Ancora sui rapporti tra convulsioni e S£ k 

— rotonina 1 cerebrale” 1 1 ^ ! /*V!f f* * 

L. Yalzelli (in eollaborazione eon S* Ga- 
rattini e E. Sato) " * •.'/ 

Atti Soc.Lcinb.Sei.Ked.Biol,,, 11 (l95S)300 

^ S’ * 

- * A-** '}*' .. - 

30 "L’auirento di serotonina cerebrale dopo 

— elettroshock non e in rapporto con lo stja 

to convulsive” v ^ " ' ** . * 

L* Yalzelli (in eollaborazione con M. Bi- 
siani, S. Garattini e E« Kato) v ' *' 

Atti Soc.Lomb.Sci.Med.Biol,,*13 (195$) 345 

3'H "Sosianze indoliche present! nelle banane * 

— e nodificazioni nel ricambio indolico- in 
rapporto con dieta a base di banane” 

L. Yalzelli (in eollaborazione con E. Mus 
sini) 

Atti Soc,Lonb.Sci.Med.Biol., 12 (1958) 310 


- /J 
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* t 






• _• iy'is&s} 
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32 “Efletto dtella netionina sulle proteine 

— d'el siero in diverse condizioni sperimen- 
tali di danno epatico” , J 

L. Yalzelli (in eollaborazione con V. Pa^l 
ma. e A. Yegeto) 4 *, f* 

Atti Soc■Lonb.Sci.Hed*Biol,, 13 (l95B) ! 453 

33 f, Hfeserpine derivatives, with specific hyp£ 

— tensive or sedative activity* 1, 

L. Yalzelli (in eollaborazione con S. Ga- 
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rattini, A. Kortari e A. Valsecchi)' 

Nature, 181, (1959) 1273 

34- "Funzione tiroidea e serotonina 1 encefall- 

— ca" ' • ' 

L. Valzelli (in eollaborazione con R. Ka- 
to) v 

Boll.Soe.It.Biol.Sper., 21 0959) 1238 

35 "Applicazioni biologiche della spettrofo- 

— tofluoriEetria" 

L. Yalzelli 

Atti del Synposiun di Spettrofotoaietria, 
tenuto alia XXXYIII Eiera Internazionale 
' • d i Milano (i960) .,_,i V*. / ' ' - 

j- 36 “Effect or reserpine analogues on tissue 
- — serotonin” 

I. Valzelli (in eollaborazione eon S. Ga- 
rattini and H. Kato) 

Experientia, JjS (i 960 ) 120 


• v . V- 
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37 "Electroshock, brain serotonin and barbi- 

— turate .narcosis" 

L. Yalzelli (in eollaborazione can S. Ga~ 
rattini, R. Kato e L.. Lamesta) 
Experientia, l6_ (i960) 156 

38 "Variazioni gliceriche indotte dalla re- 

— serpina e da alcuni suoi aerivatl L" 

L. Yalzelli (in eollaborazione con L. La- 
mesta e A. Yalsecchi) 
3oll.Soc.It.3iol.Sper., 36 (i 960 ) 683 
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39 “Biochemical and pharmacological effects 
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induced by electroshock” f 

L. Valzelli (in collaborazione con- S. Ga- 

rattini e R, Kato) , , 

.. Psychiatria et Neurologia, 140 (i 960 ) I 90 

. * * ‘ " d ^-.A\ 

' ^ * , t .,‘\ >y.t£; ?. * - • 

40 "Seroxonina e carcinoidosi intes-tinale (hb 
— lattia di Oberndorfer argentaffinoma* era 
■ maffinoma)" ■■ 

L. Yalzelli . • „ i • :■-:■■ •••>. •• 

Rec.Prog. in Mad., 22 (i960) 426 ' v'-/ •• 
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Atti del Symposium sulle Sindromi Depres- ; • .»• 

sive (Sapallo, i 960 ) - Minerva Medica - ,.ia'i 

pa 2- 7 - ' '' - ' .’'•.v-.-.'-'vi'.'?’- -• ■ ;•> .'v :■ *: ^ ■ V-. '• •.;, r 


41 "Sulla valutazione farracologica delle so. 
— stanze antidepressive" . 

L. Yalzelli (in collaborazione con S. Ga~ 
rattini) r*'^ •Vm.V' 


4 2 "Interaction between reserpinechlor- 
promazine and imipranine" - *- r \ 

L. Yalzelli (in collaborazione con 1 S. Co- 
sta, S. Garattini) 

Sxperientia, J_6. (^9^0) 46 1 * * . 
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43 "Pharmacological and biochemical effectsof 

5-hydroxytryptamine in adrenalectomised 
rats” 4 ‘^ \ 

L. Yalzelli (in collaborazione con S. Ga¬ 
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E. Heldman, L.A. Barker) * 

Federation Proceedings 31 (1972) Abstract n. 121 


* * * 

■Sm& 




• r 4t$W. 


.* ■; 

V'.V 1 M * $■ **• 


- .^>as 3 * 
* . % 

V;>; 


- ' \ * 
\ 


is yS% r >'r •- \v‘T ' L 

r- 1 *-**i-rvt 


119 "Effects of N-(ethy 1-2-Pyrrolidinyl-Methy 1)--2- 
Methoxy-5-snlfamoi 1-henzamide (Sulpyrid) on 
central nervous system" 

L. Valzelli (in collaborazione con S. Bernasconi) 
Psychopharmacologia 2h (1972) 255 
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120 “The effects of selective lesioning of brain .V 

serotonin neurones on'the anorectic activity ' \ 

of fenfluramine and amphetamine 11 * - 

L* Valzelli (in collaborazione con R. Samanin, * *-Vvj.- 

D. Ghezzi e S. Garattini) -« : r^;(. 

Euroo.J.Pharmacol. 19' (1972) 318 . 



r 

t 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 








LAVORI IN. CORSO DI STAMP A 


“Aggressiveness by isolation as a behavioral 
model in experimental psychopharmacology” 

L. Val 2 elli 

Proc. 1st Int. CINS Congress (Milano, 196S) 
Pacini e Mariotti Pisa 

"Brain biochemistry in aggressive nice" 

L. Valzelli (in collaborazione con E. Gia- 
calone) 

Proc. 1st Int, CINS Congress (Milano, 1563) 
Pacini e Mariotti, Pisa 









4 




C 


"Activity of benzodiazepines on aggressive 
behavior in rats and mice" 

Proc. Int. Symp. on "Benzodiazepines” 
(Milano, 1971), Raven Press 

"An experimental model to evaluate the 
activity of psychotropic drugs" 

Proc. XI Congreso Internacional de 
Terapeutica (Barcelona 1971) 

L. Valzelili (in collaborazione con L. 
Fiore) 



"Effect of electroshock on indole amine - ’ 

metabolism and aggressive behavior” •. * ' ! t 

L. Valzelli' (in collaborazione con S. -* 

Garattini) . . - ‘ ; % 

Electroenceph.clin.Neurophysiol. t \ \ 

l> 

"Central Neurochemical correlates of * ( 

behavior” * . 

Ik. Valzelli * • * > 

Proc. Int. Symp. on "Metabolic Regulation 
and Functional Activity in the Central 
Nervous System” (Saint Vincent 1972) 

Springer Verlag • . 
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"Behavioral! alterations and learning processes" 

L. Valzelli (in collaborazione con S* Barnasconi) 
Proc. Convegno sui "Recenti sviluppi nella Psico- 
logia dell’apprendinento" (Frascati 1972)' 

"Environment influences upon neural and 1 metabolic 
processes related’ to learning and memory" ' - 
L. Valzelli . .. /V; 

Proc. Int. Congr. on Psychology (Tokyo, 1972) 
Spectrum Publications. . .■. 
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1 "Derivati alchilaaioi d'el 4-°ssi-difenil!- 
— etano attivi nelle modificazioni della fre 

quenza e del ritno cardiaco indotti dalla 
• aconitina" '■ • ' ' • . , . . 

■ L. Valzelli (in collaborazione con P. Kan 
tegazsa) ' . 

Ist.Lonb.Sci.Lett., 88 (1955) 759 

2 "Ricerche sull'aitivita inotropa della se. 
~ rotonina sull*orecchietta e sul cuore i- 

soiati 11 

L. Valzelli (in collaborazione con M.. Ka- 
•gistretti) 

Boll.Soc.It.Biol.Sper., 31 0955) 1035 

3 "Kodificazioni elettrocardiografiche in— 
dotte dalla serotonina in diverse specie 

'animali" ' •' 

L. Valzelli (in eollaborazione con K; Ka- 
gistretti) 

Boll.Soc.It.Biol.Sper., 31 (1955) 1i038 
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■ L . TalMlli (in colialorazione oon S. G»- . 

• Eoli%00.Izi3iol.Spar., 31 (1956) 295 

. : ' V 7 » S %% a za 'to%rferaiti aull'attlvita po- 
‘ 1 tenziante gli ipootiei svalt. dalla aaro 

tonina" • ■ ’ „ r 

. L . yalzelli (in collaborazione con S. Ga 

•-•••- ' 'Boil!Soc.It.Biol.Sper., 22.(1956) 292 

8 "Tassi" di lipicLi e colesterolo n«l tessu- 
1 to miocardico e aortico dl soggettx uma- 
ni venuti a morte" 

. :.L. Yalzelli . . -J KRi . 

folia. Cardiologies, JL5. 095$) 55* 

/•• •.% y V "Effect of some substances on serotonin 

" ' L^Valzelli (in collaborazione con S. C-a- 

TtlTil XX Congrasso Int.raazioaale 31 Ti 
siologia (Bruxelles, 195^) 

A-ffrnsroc^ Q serotonina ©u— 
10 "Reserprna eiettrosao^ 

-— cefallca 1 *ur TW 

L. Yalzelli (in collaborazione con B. Mu 

' • " relli e A. Valsecchi) _ 

Boll.Soc.It.Biol.Sper., 22 (1957) e 59 

«.4.icune attivita dell’ 1'-benzil-2-netil-5- 
metossitrxptanina (BAS) sul sister nervo 
so centrale” 

L. Valzelli (in collaborazione con B. Mu 
relli e A. Valsecchi) 
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Boll. Soc.It.Biol.Sper., 22 (1957) e63 

12 "Sulle attivita d!i una nolecola antisero— 

— toninica: 1’1-bensil-2-aetil-5-=Btcs3itrio 
'tamina (BAS) su alcuni organi isolati e 

'. sulla dinresi" 

1. Valzelli (in collaborazione con 3. Mu- 
relli e A. Valsecchi) 

. Boll.Soc.lt.Biol.Sper., 32 (1957) 859 

13 "II potenzianento della narcosi da barbi- 

— turici dopo elettroshock" 

L. Valzelli (in collaborazione con A. Jo- 
ri e A. Valsecchi) 

Boll.Soc.It.Biol.Sper., 32. (1957) 854 ^ 

. •’ ■ 

14 "Elettroshock, serotonina ea elicinazione 
.— •urinaria" . 

L. Valzelli (in collaborazione con A. Val¬ 
secchi) 

Boll.Soc. It. Biol. Sper.33 (1957) 855 






15 "Yariazioni nel contenuto della serotoni— 

— na encefalica in different! specie anica- 
li dopo elettroshock" 

L. Valzelli (in collaborazione con P. Pre 
sia, E. Genovese e A. Valsecchi) 

Boll.Soc.lt.Biol.Sper., 33 (1957) 888 

1i6 “Convulsion! e serotonina encefalica' 1 

— L. Valzelli (in collaborazione con A, Jc- 
ri e A. Valsecchi) 

Boll.Soc„It.Biol.Sper,, 21 (1957) 921 
17 “Variations in encephalic intestinal sero 
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R: REDACTED MATERIAL 


t. TlIOGllAVUT CA1- SWITCH 


C 




Name « KUSSINI Emilio 


Present Position * Chief, Section' of Biochemical Pharmacology of the 

Istituto di Ricerche Farmacologiche "Mario Negri", Milan 
Italy \ a/. * 


.-v& 


c 


3 

m 

© 


REDACTED 

« Student at the Faculty of Medicine and Surgery, University of 
Modena 

7 = Internal Student, Institute of General Pathology 
) « Internal Student, Institute of Medical Pathology 


--j 


\/ ] 


- Graduated' in Medicine and Surgery (M.D-.) at the University of * !*'!£;*/ 
Milan . / . 

1953- 1954 - Assistant, Institute of Clinical Medicine, University of Milan ; ?/'* 
* Assistant, Institute of Pharmacology, University of Milan 

1954 ** Fellowship, Pasteur Institute, Paris 

1954- 1958 = Special Assistant, Institute of Pharmacology, University of Milan 
1958-1959 = Assistant in charge, Institute of Pharmacology, University of Milan 

yf 1959 « Professoral Postgraduation (Libera Docenza) in Pharmacology 

V 1959-1963 ~ Assistant Professor, Institute of Pharmacology, University of Milan 
« Visiting Scientist at City of Hope, Duarte, Calif. 


v/ 1961 
1963 


1966 


1970 


= to date: Chief Section of Biochemical’ Pharmacology of the Istiliuto 
di Riccrche Farmacologiche "Mario Negri" - Via Eritrea 62, 

20157 Milan, Italy 

- Visiting Scientist, National Institutes of Health, Bethesda, Md., 
Section of Clinical Biochemistry 


h* 

§ 

c; 


“ Member of the Council 1 for Biomedical Technology of the "Centro 
Nazionale delle Ricerche" (C*NuR.)' - 

f>' . ' ,r - > *>*L*.*- * -„•*»--* ****'*7 ; ' u ' •' , * * - 

*. ^ *S.kj 

, n&yLf/ On ■' M 
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2. TEACHING ACTIVITY 


1955-1963 - Courses of Lessons for Medical Students at the Medical Faculty 
* of the University of Milan. ' - * - —. 


1963 


1966 


1968 


1970 


(September); Member of the teaching staff of the 1st International 
Course on Spectrofluoromctry (held by the Istituto di Ricerche 
Farmacologiche "Mario Negri", Milan) J „ 

(March); Member of the teaching staff of the 1st Course of Psycho¬ 
pharmacology for Practitioners (held by the Istituto di Ricerche 
Farmacologiche "Mario Negri", Milan) /; -•*>.* - v ' 

(September); Lesson dhring the 1st Course of Instrumentation for 
Laboratories of BioMedical Research (held by the Istituto di Ri¬ 
cerche Farmacologiche "Mario Negri", Milan) „ *, . 




-;^T* 

LtW » 

>*A* 1 

‘ T -4 **j* * 




(February); Lesson during the 2nd Course of Instrumentation for 
Laboratories of BioMedical Research (held by the Istituto di Ri¬ 
cerche Farmacologiche "Mario Negri", Milan) ’* eV'vfcJ.* sv. 5 ^ * 

(March); Member of the teaching staff of the 2nd Course of 
Neuropsychopharmacology for Practitioners (held by the Istituto 
di Ricerche Farmacologiche>"Mario Negri, Milan) 


■A I,!*'*)*. 


(May) Lesson on Gas Chromatography at the Course on .Instrumentation 
for Laboratories of BioMedical Research (held by the Istituto di 
Ricerche Farmacologiche "Mario Negri", Milan). 
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3. CONGRESSES 


. 1963 


■... . • z 

lg6 4* 




■ 1965 

;* * 'i r H . 

. * r * 
‘ ’ i : 


je -• 

; ^.rr^r.. 

1966 
V . 1967 

-li^C 1968, 

1969 

• .•A- •• . • 

- 1971 1 


(Speaker) at the "International Course on S]pectrophotofluorometric 
techniques in biology", Milan 

(Speaker) at the "International Symposium on non-steroidal anti¬ 
inflammatory drugs", Milan 

(Speaker) at the Technicon Symposium in Paris • - i- ‘ •: ’ 

(Speaker) at the Technicon Symposium in London 
(Speaker) at the Technicon Symposium in Frankfurt 
(Speaker) at the Technicon Symposium in Rome • . - 

(Speaker) at the 2° Symposium Mario Negri, Milan 

(Speaker) at the 3° Symposium Mario Negri, Milan 

(Speaker) at the 4* Symposium Mario Negri, Milan 

(Speaker) at the 5® Symposium Mario Negri, Milan 


. * "*■» t * 
x ■' 


v 7 'K J W 

m 

*%> 


~ . *** ~*i 


si'-," “• «/*-■ 

. * * • * '.-w - 


■i&M 


(Speaker) at the "International Symposium on Benzodiazepines", 
Milan. 


. ' -■ . 


4. LECTURES 


1961 


1965 


Lectures on "AminoacidS, in the rat brain after treatment with 
psychotropic drugs" at City of Hope, Duarte, Calif. 

Lectures on gas-chromatography techniques at the Symposiums 
held by Technicon in Paris, London, Frankfurt and Rome 
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5. RESEARCH GRANTS 




. . 1963 

= "Isolation of physiolo; 

' . * 4 

U.S.A. Aruy contract n 

't- ’ji 


' V-. '' 1964 

“ "Isolation of physiolo; 

J,‘ 1 .. r * \ 

U.S.A. Army contract n 






y w . % 
y__ J" \ , 


1965-L969 = n A study on the mechanism of gossypol toxicity counteraction by 
. L-Lysine, to gain information needed to permit the increased 

use of cottonseed products in animal feeds 11 . « 

Fg-It-131 contract, - with S. Garattini 


1970- 

1971- 



. a s. 


- C * 


> ’ ' s* 

t- * w < 


F-V - 


1971 = Programme Speciale r, Tecnologic Biomediche" 

C.N.R. Contract n. 70.00716/31-17-9-3 - with S, Garattini 

1972 = ,T Study on 1 the comparative pharmacology of steroid contraceptive 

drugs" 

National Institute of Child Health and Human Development, U.S.A., 

* contract n. NIK-NICDH-72-2733 - with S, Garattini ^ 

Programma Speciale "Tecnologie Biomediche; Tossicita diei Farmaci" x'Sin-*#* 
C.Ni.R. Contract n. 70.00716/31-17-9.3 - with S. Garattini “ 




6 . MEMBERSHIPS 


Referee of the "European Journal of Pharipacology. 


7. PUBLICATIONS 


o 
o 

CJ 
CA 1 
CJ 
00 
a? 
00 
xn 

"%v'' ■'? 


October 1972 ■= 68 published papers and 3 papers in press (see enclosed list) 

. ....... - - *:-.*&*-%* :• v‘ 

... .•• -• • • . • • -V. A‘.yV?flpSy, -r^ 

' . • ' . ‘’ ' *•* ”1 - . . ; ‘ . ^ 5 . 
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LT 3 T OF PUBLICATIONS 


1* Garntt-imi S., Muss ini E.: Potato in dc^cnera^iono 
(*i'u ssa cd inibizione di suo attivita a tipo disuj_ 
furor.ico. Atti Soc. r,o^\ Sci, Hod. IUo.U , 1953, 

8, 444. 

* —* 

* 

2. Bassoli G., IBonati E., Mnssini E. : Cortisone, oruionc 
somatotropo, pm ppi sultfidlril3 ci. del fegato c reazxono 
cutanea alia tubcrcolina. Giorn. It. Chonnotor. t 

195*f, 1, 539- 

3* Do Poll A#, Mussini E.: Titolazione ampcronotrica 
dci cruppi suliidrilici ncl cristallino catarroso. 

Atti Soc, Oftalmol. Lomb. , 195^'j TI* , *, 

4. Garattini S., Mnssini E.: Sulla distribuziono degli 
SH no 11 1 organismo. Atti Soc« Lomjb, Sci. Hod. 13 i oI> , 
1954, £, 125• 

5* Garattini S* 9 Mnssini E. : Rxcerche sul mcccanismo 

dell 1 aziono diuretica dci mercurial!* Atti Soc, Lornb. 

^ \ : . Sci, Med* Biol, , 1954, £, 131 ♦ 

6. Garattini S,Mussini E.: Sui rapporti tra ATP o gruppi 
suiridrilici. Boll. Soc, It. BjoL Sp or. » 1 95 4, 30 * 

1114. 

7* Garattini S., Mussini E. : Sul contenuto in fjruppi 

snlTidrilici ncl legato dopo trattomonto con aminoneidi 
solPorati• Boll. Soc. It. Biol. Suer. , 1954, ^0, 111?. 

8. Garattini S., Mnssini B. : Aumcnto di grunpi sulllidriTi 
ci noil 'ipofisi durante la gravidanza. Bol l. Soc. 

I t. Biol ♦ Snor .. 1954, ^0, 111 9 . 

9 . Garattini S., Mnssini E., Paolctti H. : Sulla possibili. 
ta di anta^onizzare &li effetti tossici doll 1 isenia^ide 
(INI). Giorn. It. Cbomi o t er ; , 1954, 1_> 262. 


10* Bassoli G., Mnssini E. : Sul coinportanicnto dclle proteine 
e d ox gruppi sul fxdrxl ici in rapporto con la ^ravita 
doll a malottia tubcrcolare• G ?Lr>rn < It. Chemio tor. , 

1955, 2, 83. 


11 . Bcrtolli A., Mussxni E. j Azionc della slroiantina sui 
gruppi.-SlI del cuorc. Boll. Soc. It» DioK Snor v , 1955 , 

• 21, 1168. 


Sul comport a*non to 


12. Cocucci M. , Garattini S., Hussini E. 

con cortisone, idrorortisono, motacortandrucin* 
•■ f / ’ Doll. Soc. It. Biol. Spo r., 1955 , 21, 830 . 


. di gruppi sulCidrilici del fegatodopo tr at t omen to, jfyf&k*/ 


>•* * 


■t L \ 
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13 


•14 


15 


16 


17 


18 


19 


* Forri L ., Mussini E., Palazy;.! D. : Grupj»i sulFidrilici. 
nnl sarcoma 180 cl-cl liopo o noil 1 adonocnrcinoniai di 
Y.'allccr del rat to dopo irrndiutionc. Tumo r l # 1955» 

29. 424. ’ 


. Garatfeini S., Mussina E. : Soprvrntiono cromatograrica 
sTi carta di alcunn purine (6~iaorcaptopurimt, tioguanina,. 
odonina c guaninn). 11o31 . Snc . I t. BioJ . Spor, . 1955, 

• 21. 870 . ^ 


• Bitti L., MureJli B., Mussini E. : Raino e suo diverse 
fissazioni al sioro od ax tessuti nol ratio 1 e nella 
cavia. Arch. B. Mnrarrliann , 1957 , 13 » 1 . - - : 



. Leopardi A., Mussini B.: Aminoacidi presenti nel siero 
dopo trattc?Jnento cortisonico in animali normal! e 
surrenectomizzati. Giorn. It. Chomioter., 1958, 5. 

179* ' 


• Marcucci F*, Mussini E. : Dimintilzicme della olimina 
zione urinaria di taurina dopo trattzunento prolun^a 
to con* isoniazide. Boll# Soc> It, Biol. Sport , 1958, 

2 i, 1103 . ’ 

. Marcucci F. , Mussini E» : Diminuizione della elitninazio 
no biliare d.i acide taurocolico dopo trattaiuento 
prolun^ato con isoniazide. I3 o 11 t . Soc> I t » Bjol. Snor , , 
1958, 24, 1104. . 

* Marcucci F*, Mussini E. : Sulla eliminaziortc di acido 
cisteico e di taurina dopo trattamento con isoniazide 
Boll. Soc, It. Biol. Spor. , 1958, 24, 1422. 




20. Marcucci F.,Mussini E.: Metabolismo dcgli aminoacidi 

solforaii in animali trattati cronican<»nte con idrazide 
isonicotinica* - Giorn, It. Choin,iotei\ i t 1958, 183* 

* 

21 • Mussini E. ; Sulla distribuzlone noil*or^anisnio e 

su.ll ’ at tiv.it a diuretic a doi p-cloro mrrcuri-bon>:oato. 

. Boll * Soc. It, Biol » Spor. ,1953. 34 , 1586. 

22 m Mussini E*: Nuovo rapido me to do di dosa^io dci (pruppi 

suiridrilici in mafccriali biologic!* Boll. Soc. Tt. 
B iol. Snor . . 1958, 24, ~ 

23. Mussini E. : Distribute! one dei diuretici mei'curiali 

no! 1 1 organisnio# Boll. Soc. It. Biol. Knor., 1958* 34. 

1487* 




i 


24. Mussini E. : Sui Ic^ami dei diuretici snct'curiali alio C 
protoinc del siero. Boll. Soc. It. BloJ . Spor. * 1 l 958, $ 

2 it. ’ 588 . . . . .. , 

■ . . * * • . . Si* * 

< . ■ •, 1 . £ * _ j »' i ,» i ' * , l . * „ - 

•V. < .25• Mussini E. : Sulla distribution© ncll'organism© o sulla 5 i * 
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27. 


> 28. 
* 


29. 


30. 
31 . 



33. 


34. 

35. 


36. 

37. 


Mussiui E* : Hancato cffott o do,l X 1 isop La^icic su.l 
coutouuto \^rinai:io <ti ^u;inicU>i.:»nrj n'< o r;trI>nnn*..T l.auri.Ma* 
A tty See, Lomh* Scj« Hi ol , t 19 . 58 , 2., 212 • 


Mussini E. : Aminoacxdl present! nol sioro dopo trattn 
innnio oorMsonico in animal! 1 . normal! o surrciioc l omL/r 
zatl* - O I orn » Tt» Chomolrr* , 1953, ^5, 77* 


Hxans5.nl B* , Vnlzolli L. : Sostnnzc idolichc present! 
nelJe tanone e inodiFicuzioni nol ricambio indblico 
in rapporto a dicte a base di banane. Attn Soc, 

Lomb* Sci* Mori* Biol * , 1958, 1£, 310* - ' ‘* 

Mtissini E*, Valzolli L»: EFFotto procipitanto svolto 
dal rnmo su sieri provonicnti da diverse specie 
animali* Boil* Soc, It* Biol* Sr>or* »1958« 2.4, 1438* 

Marcxicci F*, Muss ini E. : A new apparatus Tor thin- 
layer chx’omato&raphy * J* Ohro m atogr* , 19(>3 i JLLi 270* 

Marcucci F*, Mussini E*: Separation oF prolinc and 
hydro >:ypro lino derivatives by thin-layer chromatography 
J* Chromatogr* , I9^5j j_8j 431* 

Marcucci F*, Mussini E* , Poy F*, Gagliardi P*: / rti ?/ 

Separation oF amino acids as their N-triFluoroacctyl- 
n-butyl esters by gas chromatography^ J* Chromatogr* , 
I 965 , 1 _ 8 , 487. . * . 




Mussini E. , Marcxacci F* : Separation oF prolinos end 
hydroxyorolinos by gas chromatography* J» Cl\romatorr« , 
1965, 20, 266* 


Mussini E* , Marcucci F. : Separation oF amino acid 
n-butvl esters by means oF thin-layer chromatography* 

J* Chromnto^r . , 1 965 , VT* 576* 

Marcucci F. , Mussini E* : A method For the gao-clironmbo 
graphic analysis oF n-acctyl-aspartic acid in brain* 

J. Chxornnt o gr, , 1966 , 2^, 11* 

Marcucci F*, Mussini E*, VhJzolli L* f Go.ratti.nl £*; 
Distriibution oF N-acetyl-h-asportic ?cid in rat bx^airi. 
J* Rcnrocho ih,. , 1 $66 , VI» ^ O'Sy . 
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Mussini E*, Hutton J*J*Jr*, Udonfriond S'* s Collagen 
proline hydroxyloso in wound.' healing, granuloma 
fonnntion,, scurvy, and growth* Sc-t f-nrn, 1 , 967 , Vy 7 , 92 7 * 


38* Mussini E* , Marcucci F* : The preparation oF diazopropano 
and diavsobxxtauc For the estori fieation oF amino acids* 

J* Chromatogr* » 19^7> 26., 481* 


... .u*\* 


c 


* : *-» £ ?/ * 39 v Mussini E#, Marcucci F* , Garat fcxni S. r Postnatal 

changes in brain K-ace tyl-L-aspnrtic aci.d content . *,.?£ »; > 
of normal and hypothyroid sucJcling rats* J* Monro 

•' - 


1967 , 14, 551 . 
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Morcmcc? F. , Fanolli R* , Mtinr*ini E.: A nnthod For 
tfrrs-chromatographic dotorminati on of bonzodiozcpinos* 

J. Chroma bor % r. t iy 6 S, 2£, 318* 

Marcucci F., Cuaitani A*, Kvctina J., Mussini E;, 

Garait:! ni S. : Si^cior. clifforcnces in dinzopau motaboli.sm 
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To: Bie committee comprising Drs. Bing, Cattell and Loosli 

Subject: Elliot S. Vesell, M.D., Pennsylvania State University 
College of Medicine, Hershey, Pennsylvania 
Continuation application 776 a 
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History 


The current 
r Y~ development 
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• >•«•••• This hope has not been fulfilled and one additional year 

at $34,730 is now requested, with a stated pledge of completion. • 
CTR has no commitment to provide this support. - 


Documents Submitted 


1 


We are now forwarding only the application dated 1/23/73 
with supporting data attached. 

(Six reprints provided show that Dr. Vesell has been 
co-author or author of six papers published during the last year 
or so. They are not forwarded as they appear not directly 
relevant to this project.) 

Comment 


<;V vrt*:- 



Dr. Vesell has telephoned several CTR staff members urging 
that this request be given priority in competition' (although he 
acknowledges that we have no commitment) so he may complete 
development of the assay method. 
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The Council For Tobacco Research-ILS.A., Inc. 

110 EAST 50th STREET ' ‘ 1 ;^ -V. 

NEW YORK. N. Y. 10022 . > )■ 

(3112) 421-8985 I 

, Application for Research Grant ; 

(Use extra pages as needed) 


#776a 
# 776K2-Rl-6/l/72- 

5/31/73 

#776-6/1/71-5/31/72 


'^31 


Dole: 'H/23/73 



1. Principal Investigator (give title and degrees): 

Elliot S. Vesell, A.B., M.D., Professor and Chairman, Dept. Pharmacology, and 
Professor of Medicine and Genetics 

G. Thomas Passananti, B.S., M.S., Ph.D., Asst. Professor, Dept. Pharmacology 

2. Institution & address: 

Pennsylvania State University College of Medicine 
Milton S. Hershey Medical Center 
Hershey, Pennsylvania 17033 




3. Department^) where research will be done or collaboration provided: 

Pharmacology . * ■: . 

*“ •* .. - ' V'Ik ■'''X*:-- ■ 4. Short title of study: 
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Radioimmunoassay for Nicotine 


5. Proposed starting date: June 1,, ; 1973 

6. Estimated time to complete: One year 

7. Brief description of specific research aims: 

As mentioned in my application to the Council for Tobacco Research dated July 1, 
1970^ the objectives of this study are to "determine the rate of elimination of 
nicotine from the blood and urine of smokers and nonsmokers, to define the range 

/of individual variation of nicotine metabolism in these tvo groups and to determine 
whether chronic nicotine administration causes induction of the hepatic microsomal 
drug-metabolizing enzymes responsible for biotransformation of nicotine." To 
achieve these aims, plasma levels of nicotine will have to be determined after 
nicotine is administered in various forms. We plan to measure rates of nicotine 
decay from plasma (nicotine pharmacokinetics)., We are concernedl with the effects 
of different types of environment (previous exposure to nicotine, particularly) on 
nicotine kinetics. These kinetic data on nicotine decay from plasma would be 
obtained in naive and confirmed cigarette smokers, cigar smokers and pipe smokers. 
Thus variations in nicotine kinetics would be examined not only within each group 
but also among the different groups. Hopefully, this vould provide data not 
previously available on the role of different types of environment on rates of 
nicotine decay from plasma. 

Such kinetic studies on nicotine metabolism!have not previously been performed 
but short time points of blood sampling ranging from 2 minutes to 30 minutes after 
exposure to nicotine would be obtainedi initially because we anticipate a very rapid 
decline in nicotine blood concentrations after nicotine is absorbed. Nicotine decay 
from blood would be investigated in certain: of these studies after the individuals 
Inhaled several puffs of a cigarette or after 15 minutes of pipe or cigar smoking. 
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\>z, ' 


perform this study a rapidl, extremely sensitive nicotine assay is required. 
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8. Brief stotement oi^working hypothesUi 

‘ .~ ^ 



) 


%jj^^La r ge individiial diff erences may exist in the rates at which smokers metabolize 
•V-S£v~nicotine and also in the rates at which nonsmokers metabolize nicotine. We plan 
investigate rates of nicotine metabolism in smokers and nonsmokers to deter- 


whether such large Individual variations exist in each group. If they do exist, 
the heavy smoker who is a slow metabolizer of nicotine might be exposed to higher v? 

^and more prolonged blood and tissue levels of the drug than the rapid nicotine \ 
^metabolizer. This possible difference in capacity to metabolize nicotine might 
render the slow nicotine metabolizer more liable to the pharmacological effects v M *5- ?o;v’ ; 
nicotine. To investigate pharmacokinetic differences among individuals in 
: ' nicotine metabolism, a radioimmunoassay for nicotine is being developed. 
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9. Details of experimental design and procedures (append extra pages as necessary) 


; 'V 


) 


. After a brief unsatisfactory experience with 6-OH nicotine (which we found 
unsuitable to conjugate with albumin), we decided to synthesize another nicotine 
derivative that could be directly conjugated to albumin. The 6-amino-nicotine 
was synthesized according to the method of Chichibabin (Chem. Abstracts 19:69M, 
1925) with several modifications in the scheme of purification: 

N,N-Dlmethyl- 
+ NaN!^ Aniline ^ 

V 150°C 







nicotine 


+ 2-amino nicotine 






, _ + sodium amide « 6-amino nicotine 

'3§. ■ . ^3 

The progress of the reaction was monitored with thin layer chromatography (TLG), 
:^f0^using Methylene Chloride : Methanol, 4:1 as the solvent system and both silica gel 
"^*^ y and aluminum oxide as coatings for the plates. The spots were visualized either 
with short wave U.V. light or with Iodine vapor. Purification by column chroma¬ 
tography was attempted as separation on the plates was good. However, there was 
little correlation between separation on TLC and on column chromatography, prob¬ 
ably because decomposition took place on the column even though the columns were 
protected froim direct light. 

Rapid column chromatography was substituted and proved satisfactory, provided the 
extracted reaction mixture was purified partially by Kugelruhr distillation prior 
to chromatography. Two isomers of the amino nicotine, shown in the above equation, 
were found! as predicted by Chichibabin. However, since his original paper was 
published in 1925 we decided to verify the assignment of structure of the two 
compounds by both infrared and NMR spectroscopy. The purity of the compounds was 
proved by these techniques and further assured! by elemental analysis: the actual 
percentages agreed exactly with theoretically expected values. The 2-amino 
isomer was easily isolated, but the 6-amino isomer was considerably more difficult 
to isolate in crystalline form due to lack of the intra molecular hydrogen bonding 
present in the 2-araino compound!. In addition, the 6-amino nicotine isomer is 
especially sensitive to light or air oxidation and is hygroscopic. It was par¬ 
tially purified by Kugelruhr distillation followed by rapid column chromatography, 
recrystallization from isopropyl ether and finally sublimation. 

Several attempts were made to conjugate 6-araino-nicotine directly to bovine serum 
albumin (BSA) by a carbodiimide condensation procedure similar to that used by 
Spector and Parker (Science 168:1347, 1970), for their conjugation of morphine 
to BSA. The conjugate was examined by U.V. spectroscopy following ultrafiltration. 
The mole ratioS^ focs/gyyIOOOO 
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2a. 


Details of experimental design and procedures (cont'd.) 


All immunizations were made in rabbits in suspensions of complete Freund's 
Adjuvant. Booster injections in multiple sites followed at the third week 
after injection. Samples were withdrawn weekly beginning two weeks after the 
booster injection. The antiserum was screened for nicotine sensitive anti¬ 
bodies with the Quchterlony immunoprecipitation technique. The results were 
negative in all cases. Failure was thought to be due to too close approxima¬ 
tion of the nicotine molecule to the albumin to permit recognition of the 
nicotine hapten by the antibody forming mechanism: 


... ,<■; : v - 

• 

■wm. 



Water Sol. 
Carbodiimide 


Bovine 

Serum Albumin 


-COOH 


BSA-CO-NH 


6-amino nicotine 


Phosphate 
buffered 
Saline 
pH 7.4 





A new approach was therefore selected to place the nicotine hapten further 
away from the albumin molecule and thereby facilitate its recognition by the 
antibody forming process* Succinic anhydride reacts with amino groups to 
form N-succinyl derivatives: .— v 





CH,C1 

■ ■ > l 

at room 

temperature 


-> HOCO-C-C-CO-N-H- 


;; y -'.r;;. *‘.5 -i 


6-amino nicotine Succinic anydride 


N-succinyl-6-amino-nicotin'e 


This is a relatively long chain with no molecular substitutions so that it should 
have the smallest antigenic effects of its own. This compound has been synthe¬ 
sized and conjugation achieved: 


N-succinyl-6-amino-nicotine + BSA^CNH^) 


-> protein-NH-CO-C-C-CO-NHt-nicotine 


*also done with porcine and bovine thyroglobulin 


N-sue cinyl-6-amino-nicotine- 
protein conjugate ,- -V 


The conjugate was injected into rabbits one week ago with the expectation that )■£. 
an antibody to nicotine will be formed. Crossreactivity of such an antibody to O 

cotinine will be tested. Although crossreactivity is expected, the extent to © 

which cotinine and nicotine coexist in human blood for short periods after 
cigarette or cigar smoking can be determined independently by TLC. At very T* 

short periods after inhalation of smoke, cotinine will probably not be present qq 

in significant concentrations since more time would be required for its produc- 
tion by metabolism of nicotine. Thus, use of the radioimmunoassay would hope- . Qrt 
fully detect nicotine without its metabolites over short time periods after '■ 

smoke inhalation. Fortunately for this project, nicotine disappears very 
- w, rapidly from blood so a pharmacokinetic study of nicotine seems feasible . 

**;•«>/>conduct by means of a radioimmunoassay for nicotine, even though crossreactivity 
. ‘-of the 1 antibody with cotinine may occur. ■ >' ' ^ 

■ Following initial characterization, rabbit antinicotine sera will be further 
' ? ‘examined for titre, sensitivity and affinity, according to the method of Berson^“*’!i^^| 
and 1 Yallow (Clin. Chim. Acta 22:51, 1968). A standard curve will then be 
pared from each antiserum; percent of radioactive nicotine bound to antibody 



2b. 


Details of experimental design and procedures (coat'd.) 


chemically related compounds as cotinine, nicotinamide, and nicotinic acid will 

be determined! for each antiserum by preparing standard curves for each compound. 

• *■ - . • . ■ 

The development of the nicotine radioimmunoassay at this stage should be 
relatively straightforward and will proceed along the following lines: 


Selection of appropriate volumes of antisera, sample sera and tritiated 
nicotine will be determined. The necessity of maintaining sufficient radio- 
activity levels for efficient counting over the physiological nicotine coni- 
centration range will influence choice of these volumes. . < ■'ffe 


Optimum times and conditions for incubation of antisera, sample sera, and 
tritiated nicotine vary with individual antisera and must be worked out 
empirically. 


Separation of the: bound and free phases is accomplished by adsorption' of the 
free phase to either silica gel, dextran coated charcoal or similar adsorbent. 
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ClO. Space and facilities available (when elsewhere than item 2 indicates, stote location): 

*-r: , * • :-■- ' • •' 




Laboratories of^the Department of Pharmacology comprise 9000 square 
^r) including a cold 1 room. Major equipment available therein includes: 
;;- %5r Gilford Model 2400-S with recorder ...... 

Beckman Model DBG • r V;'" . ’ . f 

-l^^Beckman Model DU2 : • ^ 

v ;7i "'Sorvall Model RC2B Centrifuge 
Two Beckman L265B Centrifuges 
International Model CL Centrifuge 
Beckman DPM-100 Liquid Scintillation Counter 
Aminco-Bowman Spectrofluorometer 
Beckman Zeromatic SS-3 pH Meter 
Bubnoff-Metabolic Shaking Incubator 
Several Mettler P1200 Balances 


feet. 




.>l.~ ifVsx- 


Buchiflashevaporator 
Brinkman Thin-Layer Equipment 
High Temperature Oven 

High-Speed Liquid Chromatograph, duPont 830 

Glowall 320 1 Gas Chromatograph with 3 different detector systems 





111 Additional facilities required: 



None 
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" 7 ^14J Rr*t year budget: -■''' ' 

’;*• ! v .y * * A. Salaries (give names or; state /# to be recruited^ 
*■ -*V < ? :-;5 professional (give % time of investigator(s) 

v evcn if no * o,ar y fe< ' ue$ted) 

' W ; .W^5:| * >% h; .&**^£u* '--- V ■ ■ 

Elliot &. 'Vesell ' ^ v 


■ ,v.^;v •.. r .-. - • 

-. v. * v.i ^■ ■ < 


Tvj. ®* ^ omas r««sananti 


% time 

10 

100 


■.WfP 4--■ •>:•. •. .. • -., 

1Wrt * 0 ' 

U-JMCjfetjpW 


Caroll Haines 


'V vi-' : v 


*\\>J ••^S^4i^V'.i;~ I- :.’' ".\r'';v; /- -'. ".. 

^ B. Consumable supplies (by major categories) 


50 


Sub-Total for A 


•; ',*> < •;•■ v :v - ^ vi> . 

• -. •'• *'• Reagents (including $500 for tritiated nicotine) 1 

J! . Rabbits for antibody 

l,-—- i;*. Glassware 


; r -'vr- ^" 
: -\.i- 


: e 


Sub-Total for B 


C. Other expenses (itemize) 

Human volunteers (30 @ $100) 


' - . 

.. ■ ' ' i? . 
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- V: D. Permanent equipment (itemize) 
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.. ix V > ^ E. Indirect costs (15% of A+B+C) 

^ * V/ W 15. Estimated Tuture requirements: 


Sub-Total for C 
Running Total of A + B + C 


Sub-Total for D 

E 

Total request 


Amount 


21,000 


3,000 


24,000 


2,000 

600 

600 


3,200 


3,000 


3,000 


30,200 


4,530 


34.730 
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^’-- j'fc '-v;' 1 ; V“ .List financial support from oil sources, including own institution, for this and related research projects., 
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Title of Project 


Source 

(give grant numbers) 


Inclusive 

Dates 
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Title of Project 


PENDING OR PLANNED 
Source 

(give grant inumbers) 


Inclusive 

Dates 
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It is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Granls Are Mode." 


Principal investigator 


Typed Name Ell iot S.Ve sell 

Signature ... 

Telephone JIZ_534 -828 5__ 

Area Code Nymbe 


. Date _lZ23/23_ 


t\w r - 
*■' •*■* • 


Checks payable to 

^ uvsylVania State University 

Mailing address for checks 

R. Ab Patterson, Senior Vice President; 

—for_Finance^and Operations_ _ 

The Pennsylvania State University 


University Park, Penna. 16802 

' I* - ' . ’s d .; f *V*S V * . *■ • S •: •" J - 

:T v ' r:4;5.- - - 




Responsible officer of institution 

Typed Home Thurman Grossnlck le_ 

Title Assistant Provost for Gra nts and I C ontracts 
Hers hey. Medical Center V 

Signature f iil^ Date Xl23jJL^ - ^ h 


Telephone. 


717-534-8495 
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September 28 , 1972 


r Grant Application No. 880 


To: 


The committee comprising Drs. Bing, Cattell, and Jacobson 


'Subject: Kurt Amplatz, M.D., University of Minnesota, Minneapolis 
New application No. 880 

"The Acute Effects of Smoking on the Coronary Artery 
System in Human Subjects" 



/...vs*. 



History 

This proposal was Case No. 116 and full application was encouraged 
by the Planning Committee. 

: ; v ' •/ Application No. 880 requests $51,449, plus two additional years; 
Document Submitted (attached) 

Application dated July 17, 1972 (9 pages) 

Comment 



The first application received included studies of myocardial 
perfusion using Xenon 133, and requested some $100,000 for purchase 
of the necessary equipment. On advice of CTR staff Amplatz elected 
to limit initial studies to angiography, and to seek funds from 
other sources for the Xenon 133 studies for which he is not at 
present equipped. 



FWNrwg 

Enel. 
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■ Js' a-6 ' > ‘“ The Council For Tobacco Research - TLS.A., Inc. 

* *3*. CQMMTrjEEt V' *** ' " no east 5»t* street 

V' fc V* *> f A D r . Bing ‘ ^ ' NEW TORI. K.T. 1002 * 

’W ’: Dr. Cattell 

:-'s- ’ ^fpBcotienFof.Rt.wtch.GrDnt 
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.'{. t* Nam» of lftv**tigotor(i): (Tnclud* Till* and Degr««s) 


110 EAST 5»T* STREET 
NEW TORE. If. T. 1002* 

Application For Restore!. .Grant 


BO. 8R0 


L •:• c* 

i * f<.v ? * K” 

• 


rl!vl "•-;•■ 


Dot.. July 17, 1972 


7 .IS-ib' 


1. Nam* of (hvtrtigaior(i): (Tnctvd# Titlfc and Degr«*s) 

Kurt Anplatz, M. D., Professor of Radiology 

2. Natltvtionf ichard Morre * Ph - &•» D. Sd., Associate Professor of Radiology 

AddrBMt University of Minnesota Hospitals 
Department of Radiology 
Minneapolis, Minnesota 55455 

3. Short Titf® of Project: lb® Acute Effects of Smoking on the Coronary Artery System in 

~ . ' Human Subjects. 

1 Proposed Starting Dote: As soon as the project Is fundfed 




* 


*> 


5..^Yticipoied Duration of this Specific Stud/. Three years 
^ , Brief Descriptor! of Objectives or Specific Aimn 

There is considerable controversy over the effects of smoking on the cardio¬ 
vascular system in humans. Uhlle there has been much basic research in dogs, 
human studies Have been'primarily related to epidemiological studies and post¬ 
mortem examinations (1»2). An association between smoking and Increased cardio¬ 
vascular disease has been demonstrated. However, casual relationships have not 
been defined. Experiments in human subjects relating smoking to acute effects 
have primarily been electrocardiographic studies and apex cardiograms (3). These 
studies have indicated a relative myocardial ischemia with increased end diastolic 
filling pressure of the left ventricle and Increased incidence of anginal attacks. 
The hypothesis is that there is a relative myocardial Ischemia secondary to the 
Increased work load of the heart caused by the effects of nicotine. Results from 
animal experiments confirm the hypothesis. It Is our purpose to confirm or refute 
this hypothesis by performing coronary angiography, left ventriculography, end 
diastolic pressures, and Xenon 133 myocardial perfusion studies on patients before 
and after smoking. Only human subjects who are smokers will be used in this study 
because the effect of nicotine in these subjects might be different from the effect 
on animal® which are obviously nonsrokers. 


i V ' * ; - * 
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7 . Give o Brief Storement of your Working Hypothesis: Nicotine has been shown in dogs to produce increased! cor¬ 
onary blood flow, increased myocardial 1 work load, and increased*myocardial oxygen consumption 
(4,5). It has been hypothesized that this holds true for the human smoker also, but this hypo¬ 
thesis has never been substantiated. Using the tools of coronary angiography, left ventriculo¬ 
graphy, end diastolic pressures, and Xenon 133 perfusion studies, we hope to be able to prove 
ivr fn H^cnroup thtc hunnf-hi»Kl **. 
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R: REDACTED MATERIAL 


mi&b 


13 . Bvdgeti(ht yaar) J\ SivU .'?£ i :%>. • 

a->\., *>v - ** ^ v -rV. —.rr ;• c 


- iX -- 


A- Salaries (Personnel by names) * 

r?^^^Kart Amplatz, M. D,, Professor of Radiology 
T/ V ’J. Research Fellow, to be appointed 
- * - Richard Moore, Ph. D., Program .Analyst 


% time 


- 7 . 

1 * •* -p' -r, • - *■**■*« » '♦ *' V .-^rw. . * - * 

- , , *f*.' * *V . '■■ “ .', 


Amount . •*- * -r ' • 


Technical 

X-Ray Technician 
Isotope Technician 
Secretary 


r > : B, Consumable Supplies (list by categories) 

. 1 Drugs, contrast media, isotopes, computer 
: paper, catheters, guidewires, x-ray film, 
sterile supplies, etc. 


Sub-Total 


Sub-Total 


$ 4,000 


C. Other Expenses (itemize) 


.Travel 




0. Permanent Equipment (itemize) 


Sub-Total 


1,000 


$ 1,000 


£*■ :| 
u /*> 


X : " E. Overhead (15% of A-fB-fC) 

• -i >•- * r-. * ' 

V-v^;: ; V- v * * ■ 

>** i : - 

jV.‘. Estimated Future Requirements: 


SnFnrles Consumable SuppL Other Expenses Permanent Equip. Overhead 


Year 2 
~Y«or3 


4,000 


1,000 


Redacted 


7,065 


. Signature Y 1 1 

Ills understood that the applicant and institutional officers Director of Project 

In applying for a grant have read and found acceptable , y 

the Council's "Statement of Policy Containing Conditions Signature ¥ Jh i££== 0 £ 

and Terms Under Which Project Grants Aro Made." *«»»"•" Office of ih. tiuhtwtio* 


$ 6,711 

$ 51 , ^9 


54,165 


✓Telephone 


Telephono 
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Continuation of #8 

* , X . - 

washout will be recorded by a gamma camera, and washout curves will be analyzed by 
a dedicated computer* Data will be collected, tabulated, and submitted for statis- 
tical analysis. From the results, it is hoped to clarify the controversial question " . 
of the anatomic and hemodynamic effects of smoking on the human heart. There should ' 

, not be any significant added hazard. The patient will sign a consent form. The pro- 
- ject is presently being considered by the human experimentation committee. The study * 
will be performed in the laboratories of the University of Minnesota Hospitals. 
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!^,. ,^.-r . c-T N. ‘ ^ <■ _ EDUCATION /Pcym wff/> t>4CCJtou/r.?tc trs,mnp ttnd tndud* postdoctoral) 

\.WSTlTUnON AND LOCATION ^ * *' ' 


’ ‘ '- • * *- . 

‘C. Gymnasium, Innsbruck, Austria 

r? University of Innsbruck . • M. D, 

' yf . * *.— % ,“ s * ■ >♦ ■ ' •. 

;.fr *rv-^r::- »’•**** 

' HONORS ^ „ . 

Summa cuta laude, University of Innsbruck, Austria 

i>' ' -^V“ -v ' / . , 
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MAJOR RESEARCH INTEREST . _,• JROLE IN PROPOSED PROJECT 

*• *■**• , » fc I" '*l£ - T " I ' ’ u ■-’ ‘ 

**;; Angiocardiography t y-zlTv-.r' V/.W 4 '** “ “* 1 - “ ‘ ' . .“ 

*5®9&V£* w ? v^wn-zu* «r'w5?.s^v , .*•-*- - 




Project Director 



RESEARCH SUPPORT (S** inurvetsoni} - _ . . . . 

^’Clinical Training in Cardiovascular Radiology"/ PUS 2 TOl HL 5fi53-04Al, July 1, 

\0n!& 1972 - June 30, 1976* $124,382*00 for four year period. 

^."Coronary Revascularization Using an Anger Camera'*, PUS 1 RQ1 HE 13998-01, June 1, V 
1971 - August 31, 1972. $71,183 for first 15 months* Recommended support -^v 

for next two years, $53,079 and $40,239. . - . _ # J.. .*//.. 
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Professor, University of Minnesota, 1970 - - .- . *"”.** J* ., .. * v . 

.^Associate Professor, University of Minnesota, 1963 * . * . 

rg^Aesistant Professor, University of Minnesota, 1961 * \ . 

‘•^ Instructor, University of Minnesota, 1957 T ’ . " ^ \ >» 

^•Ts^J^^lvcd medical training in Europe at the Universities of Fxiburg, Switzerland; 

Zurich, Switzerland; Paris, France; and Innsbruck, Austria • *, - './ v; '■ ,* 
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C:Ov3«ArHiCAL‘ SKETCH 

fC/Ve r/?c fell owhir; mfonraticn for aft protestor?? prrzonrd Ur ted on pay* 3, beginning with the Principal investigator* 


NAME 

Richard Moore 

TPILc 

Associate Professor 

t.> 

|pinTHl>A25 ,V/.'o., 

T? 

1 5 

PEACE O' BIRTH (City, State. Country) 

\ 

Los Angeles, California, USA 

pESLNT fv'Al iO.VAUTY (if non-U.S. citie.cn, 
indicate Undid visa end expiration date!' 

U,S. Citizen 

SEX 

PH Cl Fcrr»?lc ** 


INST ITUTION A(<0 LOCATION 

DEGREE 

YE Afl 

co\*r Ert/iED 

.scsEiVtipic . vj : 

• FIELD 'V* £v?V 

University of Missouri, Columbia, Mo. 

B. S, 


Electrical Knginccrii 

University of Rochester, New York 

?h.D. 


| B i oph y s i c s -/ 

George Washington University, Wash.' D.C. 

D. ^ 


Biomedical Engineer!! 


kdno;:? 


Member: 




MAJOR RESEARCH »JV ; tneST 

Analysis of Physiological Data 


ROUE J\' fRC?OJEO PROJECT 

'Biostatistician and Programmer-Analyst 


Special Qualifications: * * 

Dr. Moore is an Associate Professor of Biometry and a member of the American 
Statistical' Society. He is familiar with the application of statistical methods 
to experimental data. He is certified by the Processing Management Association. 
Ke has fifteen years' experience with computers, and he is'an Associate Professor 
of Health Computer Sciences. He has over sixty publications in these fields. 


r '^r> 

Y 
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• x v * * ** 


__ ; _i_.. . A: r 

FiEScARCH AVOOR PROFESSIONAL. EXPtfM EA’CE fSt.tr ting iviifi present tioz/Cion. h ~t ir*itwui and experience refevori to area c( project. Lfc: 
or most rearnsentetire pfhticzuoro. Do not exesed 2 peg's, for each intftv/dvcf,) _ . > . 

y f 

professional FXPKPjrcccp : * / c;; * r. 

1. 1969 - Present: ' 

. University of Minnesota, Department of Laboratory Medicine. * 

Associate Professor (Joint Appointments in Biometry, Radiology, and Biophysics). 

2. 1960 - 1969: ' * 

American National Red Cross, Washington, D.C. and Bethcsda, Maryland 

Chief, Biophysics Section, Blood Research Laboratory. 


3. 1963 - 1969: . • 

George Washington University, Washington D.C. 

Visiting Professor (Radiation Biology), Department of Radiology 

4. 1965 - 1968: 

George Washington University, Washington, D.C. / * 

/ * . Visiting Assistant Professor, Department of Physiology. 

? z 5* 1957 - 1960: 

* . _ .National Xnctituitcs of Arthritis & Metabolic 


- V- •;> : 


-Scicnti: 



1955 - 19 
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List of publications; (Five most recent as pertinent) 


Kurt Mplatz, M, D. 


1. White, R. I*, Jr.; Freeh, R. S.; Castaneda, A.; and Amplatz, K.: 

The l&ture and Significance of Anomalous Coronary Arteries in Tet¬ 
ralogy of Fallot. Am* J. Roentgenol. Radium Ther. Nucl. Med. 114: ' 

2, pp 350-354, February, 1972. - 


2 . 


3. 


4. 


White, R. I. r Jr.; Freeh, R. S.; and Amplatz, K.: An Improved Tech¬ 
nique for Right Coronary Artery Catheterization. Am. J. Roentgenol. 
Radium Ther. Nucl. Med. 113; 3, pp 562-566, November, 1971. 

Chapter "The Value of Vectorcardiography,, Electrocardiography and 1 
Exercise Electrocardiography in the Diagnosis of Coronary Artery 
Disease. Correlation vith Coronary Arteriographyin VECTORCARDIO¬ 
GRAPHY 2. Naip Tuna, M. D.; Gerald B. Lee, M. D.; and Kurt Amplatz, 
M. D. Proceedings of the XI International Symposium on Vectorcardio¬ 
graphy. North-Holland Publishing Company. Editor I. Hoffman,Go- 
. editors R. I. Hamby and R. Glassman, 1971. 

Snyder, C.; Cramer, R.; and Amplatz, K.: Isolation of Sodium as a 
- Cause of Ventricular Fibrillation. Invest. Radiol. 6:245-248, July- 
August, 1971. - i 






5. Loken, II* K.; White, R. I., Jr.; Ponto, R. A.; Freeh, R. S.; and 

Amplatz, K.: Intravenous Radioisotope Angiography v/ith Computer Pro¬ 
cessing of Data, (abstract). J. Nucl. Med. 12: 448, June, 1971. 


Richard Moore, Ph. D. 



11. Moore, R.; Ledley, R. S.; and Sing, H. C.: Application of Automatic * \ : - ,; * 

Processing Methods to the Radiologic Image. The radiologic Clinics 
of North America, 7: 473-483, December, 1969. 


2. Moore, R. and Vingert, R, A.: Calibration of Laboratory Instruments 
by Computer. Medical Electronics and Data, 1: 76-82, April, 1970. 


3. Moore, R. and Ledley, R. S.: Evaluation of the Significance of Co¬ 
herent Scattering of an X-P.ay Beam to Darkening of Radiographic Film. 
(In) Proceedings of Bone Measurement Conference. (Ed.) J, R. Cameron, 
Atomic Energy Commission, COMF-700515, pp. 205-233, 1970. 


4. Moore, R.; Ledley, R. S.; and Sing, K. C.: Application of Automatic 
Processing Methods to Radiologic Images. Yearbook of Radiology, 10- 
11, 1971. 


5. Moore, R.: Computer Calculation of Ventricular Volume From Roentgeno¬ 
grams. Medical Electronics and Data, 2: 56-61, 1971. ‘ 

•• • . • • ...• • • •' / ; '-rA’fy- 
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January 30, 1973 


Grant Application No. 898 


TO: 

Subject: 


The committee comprising Drs. Andervont, Huebner, and Meier 
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Norman W. Heimstra, Ph.D., University of South Dakota, " ; 
Vermillion, South Dakota 
New application No. 898 

"Effects of Smoking Deprivation on Group Problem Solving 
Processes" 


History 




CTR has supported related studies by Dr. Heimstra going 
back to 1984. " 

The pending request is for $12,592, plus one additional 
year. . 

Documents Submitted (attached) 

Application dated 1/22/73 with appendices. 

Comment 

Staff will attempt to obtain an outside evaluation' of this 

proposal. 


FWN:wg. 

Ends. 
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THE JACKSON LABORATORY 
BAR HARBOR. MAINE 


MEMORANDUM 


5 February 1973 


DR. F. W. NORDSIEK 


H. MEIER 


APPLICATION NO. 898 BY N. W. HEIMSTRA, "EFFECTS OF SMOKING 
DEPRIVATION ON GROUP PROBLEM SOLVING" 


Since I am not a behaviorist, I asked one of my colleagues in 
the psychology group here at the laboratory to comment on Heimstra's ap¬ 
plication. His comments to me are as follows: "Although the ultimate 
goal of the project is to analyze the effects of the prohibition of 
smoking on group decision-making processes in groups of smokers, certain 
seemingly critical points are overlooked. 


a) In the real world, decision-making groups are seldom com¬ 
prised, exclusively, of either smokers or non-smokers. The behavior of 
deprived smokers may not be the same as that of a group of deprived smokers 
plus non-smokers. It would seem, on an intuitive basis, that a knowledge 
of the effects of deprivation on individual smokers would be a good pre- 
dicter of behavior of a group of deprived individuals. 


t AV;<5-' 


On page 2D, the author states that the effect of smokers in a 
group on the behavior of non-smokers is an interesting problem that isn’t 
covered. I think it is more than an interesting problem; it is a problem 
germain to the overall goals of the proposal. I would' say that the design 
of the experiment would be more meaningful if the interactions between non- 
-smokers, smokers, and deprived smokers were also included in the investigation, 
rather than restricting all of the experimental groups to members all of one 
type or another. 


Each experimental condition (non-smokers, smokers 1 , and deprived 


smokers) includes 15 triads. This Seems a relatively small sample in view 
of the tremendous opportunity for individual differences, independent of 
smoking habits. No controls exist for general social attitudes, decision- 
-making capabilities, personality conflicts, etc., which the individual 
carries into the experimental situation. An individual's smoking, behavior 
may also be the effect of, rather than the cause of various personality 


characteristics, and his behavior, rather than the behavior of a "comparable © 


control group" may necessarily have to be analyzed prior to altering the 
conditions of his smoking behavior. 


c) In regard to screening the individuals prior to assigning them 
to groups: the assumption implicit in the design is that a person smoking > 
a pack of cigarettes per day will react to deprivation in' the same manner, g&ziS- 

and to the same extent as an individual smoking three packs of cigarettes: 
per day.. I find this difficult to believe. 


-V V:T.v- 
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h 


Ira summary, since this is a study of social behavior, and con¬ 
centrates ora the subtle interactions of social phenomena, personality 
variables, and deprivation of a behavior which has both' social and physio¬ 
logical (not to mention personal psychological) ramifications;, 1 think the 
pay-off is rather small considering the expenditure of time, energy and 
money. The study will, or may, provide some information on the interactive 
effect of individuals who are being deprived of the fhysiological aspects 
of smoking, e.g. withdrawal from temporary, intermittent hypoxia, : or from; 
nicotine, but we already have information on the effects of these variables 
on individual behavior. Therefore, I think that the applicant should take 
more steps to investigate the more subtle and elaborate interactions and 
consequences of mixing smokers, non-smokers, and deprived smokers in 
decision-making situations." 
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Comm . 

. Andtervont 
. Huebner 
Meier 


MISCELLANEOUS 


c 


#698 

# 708 - 1 / 1 / 70 - 6 / 30/71 
#641-6/1/68-6/1/69 

The Council For Tobacco Reseakcii-U.S.A., Inc -cf421-^/i/64-6^i^65 

110 EAST 50th STREET 

NEW YORK. N.Y. 10022 V/7;V-' 

(212) 4 21-8:385 , { 


. * 


1. Principal Investigator (give title and degrees): 

Norman W. Heimstra, Ph.D. 

Professor of Psychology and Director, 
Human Factors Laboratory 


Applicotion for Research Grant 
(Use extra pages as needed) 


rj [! 

i'v- 


JAN 2 9 

k,L*jo t m 




Date; 1/22/1973 



2. Institution; & address: 

University of South Dakota 
Vermillion, South Dakota 57069 

3. Department^} where research will be done or collaboration provided: 

Department of Psychology 

4. Short title of study: 

Effects of Smoking Deprivation on Group Problem Solving Processes 
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5* Proposed starting date: September 1,, 1973 : . . ‘ 

6. Estimated time to complete: Two years ' ' T '; 
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7. Brief description of specific research aims: .. 

Increasingly, smokers are encountering situations where they are not allowed 
to smoke because of newly imposed restrictions. These situations range all 0 y 
the way from those encountered in public transportation systems to legislative ~ 
committee meetings (see attached exhibit). While these restrictions are 
imposed because someone in authority views smoking as annoying or as a health 
hazard, little thought is given to the possible detrimental effects that 
smoking deprivation may have in terms of performance of the deprived smokers in, 
for example, committee meetings where problems are solved and decisions are. 
made. The specific aims of this investigation are: 


c> 




l) 


2) 


to study group problem solving efficiency under conditions 
where smokers are deprived, or are allowed 1 to smoke to 
determine if smoking deprivation interferes with group 
processes involved, and 






to systematically observe and record the group interactions 
to determine if differences exist between groups of smokers 
who are deprived or allowed to smoke. Of particular interest 
will be frequency of occurrence of bV^aviors categorized as 
aggressive, antisocial, etc. ; v- : c.. 
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8. Brief statement of working hypothesist 
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Previous research has shown that performance on various types of tasks 
and affective states, such as mood, are negatively affected when smokers 
are not allowed to smoke. These studies have involved individuals rather 
than groups. The working hypothesis is that because of the stress and 
affective states developed by forced smoking deprivation-, group performance 
where members are deprived smokers will be less effective than performance 
in groups where smokers are allowed to smoke and in groups involving . 
non-smokers. It is also hypothesized that the type of social interaction 
demonstrated by the deprived smoker groups will differ qualitatively . 
from that in the other groups and that more "anti social" type behavior r- 

will be shown. • : " v ■; r.'O-i ■ 
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9. Details of experimental design and procedures (append extra pages as necessary) 
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In earlier investigations by the applicant dealing with the effects of smoking 
on behavior, the experimental design has called for conditions where smokers 
were deprived. In several studies, marked differences in performance were 
noted 1 between conditions where smokers were allowed to smoke and where 
smoking was not permitted. Jor example, l,n a qtud^ concerned with. the effects 
of 'smoking on 'sustained*performance‘in‘a’ driving simulator, T deprived’ smokers 
performed significantly poorer than subjects who were allowed to smoke ...... 

(Heimstra, Bancroft, & DeKock, 1967). Similar trends were found in a study 
designed to determine the relationship between smoking, psychomotor performance, 
and stress (Bancroft, Heimstra, & Warner, 1967). In studies where the mood 
of smokers and deprived smokers has been measured before and after exposure 
to various tasks, the mood of the deprived smokers has shown a great deal more 
Instability than that of the smokers (Heimstra, 1973). In all of these 
investigations, it was obvious that the deprived smokers were under considerable 
stress and that their behavior and attitude toward the experimenter differed 
considerably from that of the smoker and non-smokers. 



While the design of these experiments was such that subjects were tested 
individually, an interesting question is raised concerning; the effects that 
- smoking deprivation might have on group performance, i.e., situations where 

several individuals are required to contribute to the solution of a> problem 
or make a decision'. There has been an increasing trend toward banning smoking 
in staff meetings, committee meetings, etc. At the time this proposal is being 
written, the South Dakota Legislature is in the process of banning smoking in 
.... legislative committee meetings (see attached exhibit). While the justification 
- for banning smoking is presented in terms of annoyance of non-smokers and 

possible health hazards involved for non-smokers, very little concern has been 
V^-^^^.^expressed regarding the possible detrimental effect smoking may have on the 
-^^^.functioning of the various kinds of groups that are involved. The proposed ‘TPfl 
( investigation is designed to determine if, in fact, smoking deprivation has f!|| 

V^,v^#^:i demonst:rable . effect s in terms of group performance on specific tasks and also M 
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The basic design of the proposed study is similar to that involved in previous^ 
research by the applicant dealing with smoking and behavior. Three conditions 
are utilized - one involving non-smokers, another involving smokers who are 


not allowed to smoke (smoker deprived) and a third condition involving smokers 
who are allowed to smoke. However, where previous studies have been concerned L 
with the performance of individual subjects, the proposed study will deal : 
with the performance of groups of subjects under these conditions. ? Groups 
three subjects each (triads) will be utilized. A number of groups will be 
studied 1 under each of the conditions, i.e., groups of three non-smokers," smokers, 
and deprived smokers, and their performance on a problem 
and recordings of social interaction made. 

: yw-.r-: 

Group Problem 


Solving Task " _ ‘ ;; V;:;v " v V'iv-' : - r; ; v 
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The variables affecting group problem solving has been subjected to a great 
deal of research, much of which has been summarized by Kelley and Thibaut (1969). 
In these studies a wide variety of tasks have been utilized ranging from 
psychomotor tasks to those which are aimed at the most complex intellectual , 
processes such as concept formation, detecting relationships, analogical . 
reasoning, etc. The specific problem solving task to be used in the proposed 
study will be determined after a comprehensive search of the literature is 
made and after some pilot work has been conducted. The task selected for use 


will have to meet several important criteria: (1) It will be such that input 
from all three members of the group is necessary'in order for progress to be 
made in arriving at a solution. (2) There will be various "stages" of solution 
each of which must be arrived at before the next stage can be solved. This v : 

will allow for a series of measures which can be obtained diuring the duration 
of the session, i.e., how long it took to solve each stage of the task and 
how accurate the solution was. (3) The problem will be such that a minimum 
of three hours will be required for its solution and possibly up to five hours. 
Since, in the "real world," committees are often required to meet until a 
particular problem is solved and a decision arrived at, this will add realism 
to the laboratory setting involved in the proposed study. Payment of the 
subjects will be based on a solution to the problem, not for the amount of 
time utilized. (4) It is necessary that the task be quantifiable in terms of 
'duration and accuracy. If possible, the task will be such that not only will '* r pr;' r ? 
the performance of the group be measured but also the performance of each '• 
member of the group. (5) Several versions, or alternate forms, of the task will ‘*f 
be developed in order to reduce the problem of communication' about the nature • >; 

of the task among the subjects tested at different times. . 

As indicated, the specific details of the problem solving task will be determined 
based on an extensive literature review and on exploratory research:. 


Systematic Observation of Group Interactions 
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The purpose of analyzing the interactions of group members in' the proposed 
study is to determine whether the interaction within groups who have been 
deprived of smoking differs in any way from the interactions shown within 
the groups in the other conditions. There have been several systems of 
behavior categories developed within the last few years to encodte social _V 
interaction and these are reviewed by Weick (1968). The method that appears, c ^ 
to be most applicable to the proposed study is the Interaction Process Scores 
(IPS) developed by Bales (1950) and refined by Borgatta (1963) which has been 
used in a wide variety of studies in recent years. The IPS categories are' 
listed below. Observers trained on this system show high between-observer 




reliability. 




01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 : 

15 

16 

17 

18 


■. V V:.:.i r \ 




Common social acknowledgments 

Shows solidarity through raising the status of others 
Shows tension release, laughs v i 

Acknowledges:, understands, recognizes 
Shows agreement, concurrence, compliance 
Gives a procedural suggestion 
Suggests a solution 

Gives opinion, evaluation, analysis, expresses feelings or wish . ■mm 
Self-analysis and self-questioning behavior 

\ a«&5uc4Bsf‘ 




Reference to the external situation as redirected aggression t 


Gives orientation, information, passes communication 




Draws attention, repeats, clarifies : 

Asks for opinion, evaluation, analysis,expression of feelings 
Disagrees, maintains a contrary position 

Shows tension, asks for help by virtue of personal inadequacy 
Shows tension increase :• ■ r,.X 

Shows antagonism, hostility, is demanding 

Ego defensiveness r : :-T; ; 



M%% 




•V- 
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With this system of categories, the observer(s) record each time a subject 
in a group engages in behavior defined by a particular category. In the 
proposed study , the groups will work in a room which has been equipped! with 
a concealed! video-tape system. A time sampling technique will be used 1 where 
the group interactions will be taped for certain periods of time during each 
hour, e.g., five minutes of taping every 15 minutes. The exact schedule will 
be determined by pilot work. Thus, instead of actually observing the subjects 
and categorizing the behavior directly, observers will categorize from the , ri^- : 
video-tapes. This allows for playback of behavior which may be difficult to . 

categorize and for a consensus to be arrived at by several observers. In' . ' 
addition to the categories listed, additional information such as number of 
cigarettes smoked, will also be obtained. * 


General Procedures 


The exact procedures to be utilized will depend upon the specific problem solving V 
task selected for use in the study. In many studies on group problem solving • 
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Subjects will be selected on the basis of a questionnaire that has been 
utilized in a number of previous studies in this laboratory. Non-smokers 
are defined as individuals who have not used tobacco in any form for at 
least, one year prior to answering, the- questionnaire. " A smoker is- defined 
as one who regularly smokes twenty or more cigarettes per twelve-hour waking 
day; who uses this form of tobacco exclusively or primarily; who consistently 
inhales; and who has so smokedi for a period of at least one year prior to - 
answering the questionnaire. When completing the questionnaire, usually in 
a University class of some sort, the individuals are under the impression 
that it is a smoking behavior survey. They are not aware that their 
qualifications as a potential subject in an experiment is determined on the 
basis of their responses. Individuals who qualify are contacted and asked 
if they wish to participate in a research project for which they will be paid. 

Subjects will be male college students. 

■ - ^ 

Fifteen groups, each group consisting of three members, will be studied under 
each of the three conditions. Thus, 15 groups of non-smokers will be utilized, 

15 groups of smokers who are allowed to smoke during the task, and; 15 groups -&%$$$? 
of smokers who are not allowed to smoke during the task. During test sessions 
no food or drink will be permitted under any of the conditions although ■ ■ ■ 
individuals will be allowed to use toilet facilities (which adjoin' the test 
room) and obtain a drink of water if they so desire. \ All smoking materials 
will be removed from subjects in the smoker condition and smoker-deprived 
condition before entering the test room. However, subjects in the smoker 
condition will be furnished with a choice of cigarettes in the room. This 
precludes the possibility of some unidentified smoking material, e.g., 
marihuana, being taken into the test situation. .; 






Including the training time and a minimum of three hours in the test session, 
each' subject will be involved in the study for at least four hours and possibly 
up to six hours. Subjects will not be paid on an hourly basis but, rather, 
for completing the problem. A bonus will be involved for rapid and accurate 
completion. Thus, a group will receive $18 ($6 for each subject) 1 if they 
have spent the full five hours allowed and have not completed the problem.. _ 

However, if they complete the problem in four hours they will receive the $18 
plus an additional $6 ( a total of $8 per subject) andl if they finish the 
problem in three hours they will receive the $18 plus $12 as a bonus or a total 
of $10 per subjiect:. A system such as this will be necessary in order to insure 
a high level of motivation on the part of the subjects and a serious effort at 
solving the problem . It will also create an atmosphere which will put a - ~ - -V 

considerable amount of pressure on the subjects and which may enhance the 
possible effects of smoking deprivation. The above system will be used 1 in .; r 
pilot work and some modifications may be necessary but a remuneration system . 
along, these lines will be necessary. 

,*■ ;y jr- ; 

It is difficult, of course, to duplicate in a laboratory setting al 1 of the 
variables that might be of importance in the "real world." For example, the 
situation for the smoker-deprived subjects in the experiment will be somewhat i RI 
more strenuous than might be encountered in the "real world" 1 situation where 
an individual in a group where smoking was banned would probably "sneak" out 4 i|lp^®"^ 
-for an occasional cigarette. While it would be interesting to add other groups^ 
where "smoking breaks" were allowed, this would rapidly increase the scope 
>.,of the study. Similarly, it would be desirable to utilize older subjects as1« 
well as students in order to include some groups where the members had been 
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^smoking for many years. Other interesting questions, such as the effects of 
smoking by some members of a group on the performance and behavior of non¬ 
smoking members, are also of interest. If results from the proposed study 
indicate that smoking deprivation does, indeed r have a significant effect on 
group<behavior, future research might be conducted which includes these kinds 

Data Ana lysis 3 *• • v‘ J -' •'vS'/-' "]y- 

, . ; • ..'•■■■ • X ■. jt ' • * 'i . j ; -j?. v_ ; '• • i- ‘-"Cfl -• ‘ ■ 

: v~’ : " v • •' • • "• V: 3^.- • • ’• 4 ^',r V.., r:' 

The data obtained from the measures of performance on the group problem^^^^^^ 
solving task will be subjected to statistical analysis in order to determine 
whether differences existing between the performance of groups in the non-smoker 
smoker deprived, and smoker condition, are significant. Measures of group 'V 
performance, such as accuracy and speed, will be analyzed. However, an 
, analysis will also be conducted on performance of the individuals within 
group in order to determine whether patterns of individual performance differ 
between subjects in groups exposed to the different conditions. 

Frequency of occurrence of the different categories of behavior obtained 

d^. the J yS m iC ° bs€ ! vation of « rou P interactions will be analyzed to , 

determine if significant differences exist between ***“ —_ 

conditions. 

Time Frame 



.v.r/\f ';‘V 


Year l 1 


B 


C 


4 5 

Months 


1 • 


7 


8 


10 


11 


12 


•- •• ' V ;. 

F'A'T:' ■ *• 

• f-*; . * , V ■ ’ 

- •. * 4 t : 


A - Literature review and design of group problem solving test 
® “ Pilot work and possible redesign of test 
C - Additional pilot work 

D — Subject testing ■ 1 .•' 


Year 2 


0 


_A_ 

3 


B 


I 


10 


11 


12 


A - Subject testing 

B - Data analysis 

C - Preparation of final report 
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10. Spaceand facilities available (when elsewhere than item 2 indicates, state location); 


The facilities of the Human Factors Laboratory are available for this study. 

A room with one-way mirrors and concealed video-tape equipment is. available 
for testing groups. There is ready access to subjects and professional 
assistance in the form of advanced graduate students in psychology. Computer 
facilities available for data analysis. • 
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11. Additional facilities required: 


None 
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12. Biographical sketches of investigator(s) one! other professional personnel (append); I 

''03* Publications: (five most recent and pertinent of investigator(s); append list, and provide reprints ?f 
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14. First year budget; v >..->• y-v• ;-^ -r/y-y 

: V ^A. Salaries (give names or state "to be recruited") % time J Amount 

'•'^'rf'S'vV.' Professional (give % time of investigator(s) 


even i if no salary requested) 

-'^y^Vy ;■«_■ --- ■■-'-'■■■ ->.7 .•* -•••; y- --:. 

/ ;3^‘ Norman W. Heimstra .. / y 

^s^ilteseareh Assistant (to be recruited- 
felStPr' Post MA level graduate student) 


$4200 


3600 


Technical 


Hourly assistance (observers, lab. 
assistance, etc.) 400 hrs. at 
$3•00/hr. 


1200 


B. Consumable supplies (by major categories) 

Video-tape supplies $300 
Test construction 500 

Mi sc. 250 




: -^C. Other expenses (itemize) 

’i f i.v • 

*4^%Subjects for first year 

(pilot work & actual testing 
:>*£?■ 30 groups at $30 each) 


D. Permanent equipment; (itemize) 


Non© 




Sub-Total for A 


Sub-Total for B . ffi Pff fi ,. 


Running 


Sub-Total for C ^900 _ 

Total of A + B + C $10 > 950 


^ E. Indirect costs (15% of A-fB+C) 
15. Estimated future requirements* 


Year 2 
Year 3 


Salaries Consumable Suppl. 

9500 600 


Sub-Total for D _ 

E $1642 __ 

Ttotal request 5^9.2._ 

Other Expenses Permanent Equip. Indirect Costs Total 

1300 0 1710 $13,110 


1003539027 
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Source 


Inclusive 


; Title of Project 

Accident Prevention 
£r%,' Research 

(give grant numbers) 

USPHS OH 00002-07 

Amount 

213,500 

Dates 

7/01/69 ■ 

e/30/74 

- 10/30/73 

*• Effects of Smoking on 

US Army DADA17-73- C 

17,000 

11/01/72 

Peripheral Movement 
^Detection 

3037 




Noise and Hunan 

USPHS OH OO365-O2 

28,466 

10/01/71 

- 9/30/73 

Performance 






PENDING OR PLANNED 





Source 


Inclusive 


Title of Project 

(give grant numbers). 

Amount 

Dates 


- ’ Noise and Human Perf. 

Oil' 00365-03 

30,041 

10/01/73 

- 09/30/75 . 

m 

(Renewal request) 





C Risk-taking and Hazard 
Perception in Farm 
Accidents (proposal 

USPHS 

47,461 

09/01/73 

- 08/30/75 

submitted) 
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' v and Terms Under Which Project Grants Are Made." 

J-? ' 1 ' .. ' .;V M ^ 

•“.V* • • . 





Checks payable lo 

^ .versity of South Dakota 

Moiling address for checks 

,*■ Business Manager, Univ. of S.D. 
Vermillion,. South Dakota 57069 


Principal investigator 

Typed Name Norman W. Heimstra, Ph..P. 

Signature Date /./?>/Z> 

Telephone - 60 5~67 7~* 5 2 9 5 - 

Area Code Number E*»ei 

Responsible officer of institution 

, Richard L. Bowen, Ph.D* 

Typed Name- 


Title 
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By TERRY DE VINE ning smoking in the chamber 
Associated Press Writer is another thing/' The Brook- 
- PIERRE (AP) — There may ings Republican said he felt pro¬ 
be a number of bills smoked* hibiting smoking on the floor of 
out of committee during the the Houses might affect the 
1973 legislative session, but work of legislators because the 
there aren’t going to be any smoker might be ducking out 
legislators smoked-out of com- f or a cigarette occasionally dur- 
mittee, literally, if a joint rule ing floor action or be unduly 
approved Thursday gets nervous or uncomfortable be -i 
through both Houses. cause they couldn’t smoke. S! 

The joint rules committee ap- The rule, which must be ap- j 
proved by a 5-1 vote a rule that proved by both houses, is not r 
would ban ill smoking during expected to come up for debate 
House and Senate committee until next week and opposition | 
meetings* > is contain. ,r, 

The motion to approve the no ' /•* 

‘ smoking rule was made by Sen. a 
Oscar Austad, R-Sioux Falls, € 
who said, ‘T think it's time the c 
legislature started protecting v 
the rights of nonsmokers on ( 
committees/' «, 

• The Sioux Falls lawmaker j| 
said he would like to see the no j 
smoking ban extended to the \ 
floors of both chambers and the ( 

House and Senate galleries, but i 
settled for a more limited! rule, j 
M 1 think the members of each ( 

■-committee have the right toil 
• breathe pure air/' said Austad. ,* 

"In light of recent smoking; 
studies, I feel smokers are in* j 
fringing on the rights of non- ] 
smokers/* 11 

The only member of the joint 
“rules committee who didn’t side 
with Austad was Sen. Charles 
Donnelly, D-Rapid City. 

"Eight months ago today I 
gave up a three-pack-aday 
habit," said Donnelly, "but 1 



feel we are infringing on the 
rights of smokers if we pass 
this rule." 

Rep. John Bibby, R-Brook* 
Ings, who voted with Austad 
even though he himself Ls a 
smoker, said; "committee 
rooms are one thing, but ban* ^ 
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Norman W. Heimstra 


I. Biographical Data 


"'•■•Svi ' i A% 


Born: October 14, 1930. Mitchell, South Dakota 
Married - Three children . 

Present Address: Department of Psychology 

University of South Dakota 
Vermillion, South Dakota 
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Present Position: Professor 

Director, Human Factors Laboratory 




hi. 


Military History ' 

Five years U.S. Navy--1948-1953 
Academic History 
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B.A. Univ. South Dakota, 1955 



M.A. Univ. South Dakota, 1956 g 


Ph.D. Univ. of Rochester, 1960 
Related Experience ' :' v: 

1. 


Research Assistant - Univ. South Dakota Primate 
Laboratory (1955-1956). 


2 . 

3 . 


Teaching Assistant - Univ. of Rochester, 1956-1957. 


Research Associate 
1957-1959. 


HumRRO (Geo. Wash. Univ.) 


4 / 


U.S.P.ll.S. Predoctoral Fellow - Univ. of Rochester. 
1959-1960. 


. ,V • 

■ ?.* 

' \\y 


5. Research Scientist - HumRRO 1960-1961. 


6. U.S.P.H.S. Postdoctoral Fellow, Univ. of South Dakota 
1961-1963. 


7. Assistant Prof., Univ. of South Dakota, 1963-1964. 

r® 

8. Associate Prof., Univ. of South Dakota, 1964-1967. 2 
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9. Professor, Univ. of South Dakota, 1967- '• 
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Membership in Organizations , Consultantships , Advisory Panels 

APA, Human'Factors Society, •. • 

American Association for Automotive Medicine >'•••*■ •"!■) 

Sigma Xi (President, South Dakota Chapter, 1965-1966) 

Highway Research Board Liaison Representative--University 
of South Dakota ' 4 

Member of Special Committee ll--Driving Simulation, 

Highway Research Board, National Academy of Science: ’ I 

Consultant--Department of Army (Design and Measurement 
of Performance) 

Advisory Panel--American Institute for Research 
Editorial Board--Human Factors 
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Academic Experience 



Courses Taught--Introductory Psychology 

Physiological Psychology (undergraduate) 
Seminar in Physiological Psych, (graduate) 
Seminar in Psychopharmacology (graduate) 
r Industrial Psychology (undergraduate) ' 

Personnel Selection 6 Training (graduate) 
Human Factors Psychology (graduate) 

Seminar in Accident Prevention Research 
(graduate) 
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Ph.D. Dissertations Directed 

Arthur McDonald (1966) Modification of agonistic 
behavior in fish 

Truman M. Mast (1966) Influence of motivational 
variables on prerest and postrest performance 
in rotary pursuit tracking 

Norris Bancroft (1968) Relationship between smoking 
and psychophysiological response to stress 

Mark Hofmann (1968) A comparison of visual, auditory 
and electrocutaneous displays in a compensatory 
tracking task 


Arlan DeKock (1968) Relationship between decision 
making under conditions of risk and selected 
psychological tests 
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'Vernon Ellingstad (1969) A multivariate evaluation 
>;• ^:of selected driver, performance measures 

David Damkot (1969) A comparison of auditory/' 

-• visual, and electrocutaneous displays in 
vigilance task , • : 
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Gary Martin (1970) Hazard perception by children 

Richard Lucas (1970) Development and evaluation 
of a part task film simulation technique for 
training drivers on a critical passing skill 

Thomas R, Schori (1970) A comparison of visual, 
auditory, and cutaneous tracking displays 
when divided attention is required to a 
cross-adaptive loading task ^ ' 


Harold D. Warner (1970) Effects of intermittent 
noise on visual search tasks of varying 
complexi ty /^ ^l’;. 

Kent Kimball (1971) Combined task performance: 

A study of the effect of coded signal processing 
on a compensatory tracking task 

John Fechter (1972) Effects of noise on skill acquisition 


M.A. Theses Directed -- 25 
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Publications - Open Press and Technical Reports 
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(With J. Cho) Perception of absolute size in a distorted ;i 
roomi. Proc . S. Dak . Acad . Sci . , 1954, 35 , 44-47. ‘ 
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(With R. T. Davis and M. Grodsky) Exploratory behavior 
in rats. Proc. S. Dak. Acad. Sci., 1955, 34, 93-103. 
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1956 






(With H. Odio) Learning with food and non-food reward . 

by rhesus monkeys. Proc. S. Dak. Acad. Sci., 1956, V 

35, 211-220. 


1957 

(With R. T. Davis and J. P. Steele) Effects of various 
food deprivation schedules on the discrimination 
learning performance of monkeys irradiated with 
X-Ray irradiation. J. Psychol ., 1957, 44, 271-281. 
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S. J. Goffard, R. S. Beecroft, and J. W. Openshaw) 
Basic electronics for minimally qualified men: 

An experimental evaluation of a method of presentation. 
HumRRO Tech . Report #61 , 1960. 
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Social influence on. the response to drugsI. Amphetamine : 
sulfate. J. Psychol . , 1962 , _53, 233-244. ■ 
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G. Newton) Effects of early experience on the 
response to whole body x-irradiation. Canad. J. 
Psychol . , 1960, 14, 111-119. : 

1961 

(With G. Newton) Effects of prior food competition on 
. the rat's killing response to the white mouse. 
Behaviour , 1961, 14, 95-102. 

Effects of chlorpromazine on dominance and aggressive 
behavior in the rat. Behaviour , 1961, 18 , 313-321. 
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(With N:. B. Louis and A. Young) Survey of operational 

rotary wing aviators flying activities. HumRRO Tech . - 
Rep. #75, 1962. —> 




(With N. B. Louis and A. Young) Survey of operational In¬ 
fixed wing aviators flying activities. HumRRO Tech , 
Rep . #76, 1962. .-,. v • : :*■ 


Social influence on the response to drugs: II. 

Chlorpromazine and ironiazid. Psychopharmacologia, 
1962,. 3, 72-78 


* && 



' ; •-> •- ■ : ' ' '• -**4' V 

’/* . : = >/';'vV»■« •••• 

-■ ~V- 

.r: ■• -> 


(With A. McDonald) Social influence on the response to 
drugs: III. Age factors in the response to amphetamine 
sulfate. Psychopharmacologia , 1962, J, 212-218. 

: : r v *• 

(With A. McDonald) Social influence on the response to 

drugs: IV. Stimulus factors. Psychol. Rec., 1962, '■' : y^k 
12, 327-330'. 

(With R. T. Davis) A simple recording system for the 
direct observation technique. Animal Behaviour, 

1962, 10, 208-210. ’ - 

(With T. M. Mast) Effects of prior social experience 
on amphetamine toxicity in mice. Psychol . Rep ., 

1962, n, 809-812. 

1963 

(With T. M. Mast and L. L. Larrabee) Effects of fatigue 
on basic processes involved in human operator 
performance: I. Simple vigilance and target detection, 

Highway Research Record , 1963, 55 , 17-20. 

(With T. M. Mast and D. K. Spiegel) The relationship 
between operator mood and performance in a simulated 
driving task. Tech. Report No. 2, Human Factors 
Laboratory, University of South Dakota, 1963. 

1964 

(With A. L. McDonald) Modification of aggressive behavior ^ 
of green sunfish with D-Lysergic acid diethylamide. 

J. Psychol ., 1964, S7, 19-23. 

(With T. M. Mast and H. F. Jones) The effects of fatigue 

on performance in a simulated driving task. Tech. ... 

• Report No. 3, Human Factors Laboratory, University 
Of SoUtH - DaliOta , 1964. 
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(With H. F. Jones) An investigation of the relationship 
between performance on a "speed anticipation" test 
and driver performance. Tech . Report No. £, 

Human Factors Laboratory, Univ. of South Dakota, 1964. 


(With T. M. Mast) Effects of fatigue on vigilance. J. 
Engineering Psych ., 1964, 3(3) , 73-79. • 

(With H. F. Jones) Ability of drivers to make critical ^ ^ 
passing judgments. J. Engineering Psych., 1964, 

3(4), 117-122. 
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1965 


(With A. L. McDonald) Agonistic behavior in several 
species of fish. Psych . Rep ., 1965, 16, 845-850, 
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(With H. F. Jones) Signal detection as function of 
location. Tech . Report No. 5_, Human Factors 
Laboratory,“Univ. of South Dakota, 1965. ; ;• 
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A further investigation of the development of mouse 

killing in rats. Psychonomic Sci., 1965, 2, 179-180. 




(With' A. L. McDonald) Social influence on the response 
to drugs: V. Modification of behavior of non-drugged 
rats by drugged. Psychopharmacologia , 1965, £,174-180. 




(With S. Sallee) Effects of early drug treatment on adult 
dominance behavior in rats. Psychopharmacologia, 

1965, 8, 235-240. ~ 


1966 


(With A. R. DeKock) Effects of sustained performance on 
differential angular velocity judgments. Tech . Rep . 

No. 6, Human Factors Laboratory, Univ. of South Eaicota, 
T566. 




1967 


(With N. R. Bancroft and A. R. DeKock) Effects of smoking 
upon sustained performance in a simulated driving 
task. In H. B. Murphy (Ed.), The effects of smoking 
on the central nervous system. Ann . N. Y. Acad. 

Sci., 1967. “ ~ - 


(With V. S. Ellingstad) Performance decrement during 
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(With V. S. fillingstad and A. R. DeKock) Effects of 
operator mood on performance in a simulated driving 
task. Perceptual and Motor Skills , 1967, 25 , 729-735. 

* 1968 ’"r-:' "V:'?; 


(With D. K. Damkot and N. G. Benson) The effects of 
silt turbidity on behavior of juvenile largemouth 
bass and green sunfish. Tech. Paper, Bureau of 
Sport Fisheries § Wildlife, 19677 

(With A. L. McDonald and D. K. Damkot) Social modification 
of agonistic behaviour in fish. Animal Behaviour, 

1968, 16, 437-441. “~ — 


(With V. Ellingstad) Estimation of movement as a function 
of target speed, display distance, and concealment 
distance. Tech . Rep . No. 7, April, 1968, Human 
Factors Laboratory, USU7 


1969 


(With V. Ellingstad) Velocity-time estimation as a 
function of target speed and concealment extent. 
Human Factors, 1969, 11, 305-312. 


(With J. Nichols and G. Martin) An experimental 
methodology for analysis of child pedestrian 
behavior. Pediatrics , 1969, 44, (part 2), 832-838. 


1970 

Effects of "stress fatigue" on performance in a 
simulated driving situation. Ergonomics, 1970, 
13(2), 209-218. 


(With' V. Ellingstad) Performance changes during 
sustained operation of a complex psychomotor 
task. Ergonomics , 1970, 13(6), 693-705. 






(With G. Martin) Perception of hazard by young 

children. Technical Report, 1970, Human Factors 
Laboratory,“USD. 


1971 


(With H. D. Warner) Effects of intermittent noise on 
visual search tasks of varying complexity. 
Perceptual and Motor Skills , 1971, 32, 219-226. ; ~ 
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H'» D. Warner) Effects of noise intensity on ; >v • ";' : - 
visual target"detection performance. Human Factors, 
1972, 14(2), 177-181. v -, ,/ 

(With M. A. Hofmann) Tracking performance with visual ■V~Tv 
auditory, or electrocutaneous displays. Human 
Factors , 1972 , 14(2), 127-134. “ 
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H. D. Warner) Target-detection performance as 
a function of noise intensity and task difficulty. 
Perceptual and Motor Skills , 1973, 36 , 439-442. 

R. Lucas 8 D. Spiegel) Part-task simulation 
training of driver's passing judgments. Human 
• Factors (in press) . - , 

The effects of smoking on mood change. In W. L. Dunn 
(Ed.) Smoking behavior: Motives and 1 incentives. 
Washington, D.C.: V.H. Winston 8 Sons, 1973. 
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Publications - Books 


(Editor) Injury Control in Traffic Safety. Springfield, 
Ill.: Charles C. Thomas , 1970. 

(With V. S. Filingstad) Human Behavior: A Systems 
Approach. Monterey, California: Brooks/Cole 
Publishing Company, April, 1972. 

(With A. L. McDonald) Psychology and Contemporary 
Problems. Monterey, California: Brooks/Cole 
Publishing Company, February, 1973. 
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This is a spontaneous applicationi. Dr. Hutchinson is known to CTR staff 
: '.through his participation in the St. Martins conference. The request is for 
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a) "Effects of Long-term Shock...", Hutchinson, Renfrew and Young, 

J. Exp. Anal. Beh. 15, l4l-l66 (1971) - .« ' 

'■ v ' b) "...Behavioral Influence of Chlorpromazine", Emley and ■! ’ . ^ 

. Hutchinson, Life Sciences 11, 43-47 (1972 ) 1 - >:'=-'>.^7 

• c) "Similar and Selective Actions of Chlorpromazine" 1 , Emley and '• - 7^;/: 
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CTR records indicate that earlier applications by Dr. Hutchinson to AMA-ERF 
have: been denied as follow's: 


October 1970; "Psychophysiologieal Aspects of Cigarette Deprivation." 
May 1972, "The Laboratory Analysis of the Stress Reluctant and 
Correlated Abuse Potential of Drugs." 
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This program has substantial grant support from other sources as shown la 
in the application. , v © 
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; A. Salaries (Personnel bynames) . - , . 

^?A^lEAl. f>rofe “ Ior,al '& R.R. Hutchinson ‘‘ '/A-WfAc- 
• . : ,f r # ^ .^>£V;5‘\»‘i* , > G.S • Emley 

;.:.^r : ^’- Research Assistant 


%t*me ‘ ' -*r Amount ~* v - -* Y#> ^ ^ 
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r - - • r-w . r • ^ 
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Technical 


Engineering - Consultant 


:* j B. Consumable Supplies (list by categories) 

- -* ■ Animal care : 

Cages, food, bedding, drugs, etc. 

• j Human Subject supplies: Lab coats, 
electrodes, electrode paste, etc. 

Misc. Supplies: Recording paper,ink, 
electrode cabling, alcohol, syr¬ 
inges, antibiotics, etc. 

C Other Expenses (itemize) 

Graphics & secretarial supplies 

4 squirrel monkeys @ $45 
‘ .. Human subject compensation 
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\*r*VoV'-*»*-'/ •***.* 

;- '; D. Permanent Equipment (itemize) 


E Overhead (15% of A-f- B+Q 


Estimated Future Requirements: . v * 
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Sub-Totai 
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$200 

- . * 
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100 Sub - To,al 

780 

100 


180 
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; * . 
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12,200 


1,830 

Total 

14,030 
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the Council's "Statement of Policy Containing Conditions 
and Terms Under WHich Project Grants Are Made." 
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Background of proposed research 
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A. Nicotine has been shown fco reduce the emotional effects of an 
immediately preceding stressor in both animals and man (Emley and Hutch 
.inson,, 1971; Hutchinson and Emley, 1971; Eraley and Hutchinson, 1972; 
Hutchinson and Emley, 1972). The overt and covert skeletal muscle re¬ 
sponses associated with aggressivity and attack produced by stressors 
, are selectively reduced in their frequency and amplitude subsequent to - v V*; f/ 

the administration of nicotine in rats, monkeys and man. ' / v - ‘ X ^ 

.. r - '-n.-v v *.; > •** 

* * • * * 1 j i , * * * * . ** * 

- B. An established component of the emotion of anger and/or aggres¬ 
sion and attack behaviors is a rapid, though temporary, elevation in 
blood pressure (Cannon, 1970; Ax, 1953; Hutchinson and Emley, 1972). 

.These reactions are each' components in the total attack pattern and are 
organized in the brain stem. The neural effects of nicotine are thought 
to be concentrated' at the medullary level also (Domino, 1967) and prob¬ 
ably influence anger and) attack action at these brain sites. 
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C. Since nicotine is already shown to redtice the behavioral com¬ 
ponents of anger and the behavioral and cardiovascular effects are known 
to covary and further, since nicotine is known to have a concentrated! ^ 

"action at the neural locus already known to mediate both the behavioral *>. 
and' somatic components of anger, strong evidence thus exists for proposing 
a blood pressure reductant effect of acute nicotine administration. 

** - ,* r y ■* - *v-,. * * - .» 

. . * - ■ f :■> \ 

D. The above thesis may be reconciled with the frequently observed 1 

contrary result of peripherally administered nicotine upon blood pressure, 
as nicotine is known also to have peripheral* vasoconstrictor (and thus 
blood pressure elevating) effects. Further, the elevated blood pressures 
sometimes reported for chronic cigarette smokers might well only be a 
correlational association for a continuing behavioral tendency toward 
nicotine use caused by a need to reduce anger and hostility. The anger 
conditions may, in fact, be the cause of both the cigarette consumption 
and* the blood pressure elevation, rather than the nicotine causing the 
blood pressure increases. . " . ' * - \ 
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VITA 


Ronald R.. Hutchinson 
.Director of Research 
/Kalamazoo State Hospital 
.Kalamazoo, Michigan 49001 . 

i ■ ^ . .. . - 

: EDUCATION . ‘ .. . /\ 

7 /*• l 1 . '4 year diploma, General Motors Institute; Majors: Mechanical R *>*V; 

Engineering, Business Administration, Specialization, Personnel, ,>< 
Research and Administration * 

2. M.A., Southern Illinois University, Rehabilitation Counseling* 

^\ . . Clinical Psychology, R t ; t ^v 

3. M.S., Yale University, Experimental Psychology, R 

4. Ph.D., Yale University, Experimental Psychology, R 


EXPERIENCE 

\1972-present 

!•*. 1 * 1968-1972 



Director of Research Kalamazoo State Hospital, 
Kalamazoo, Michigan 49001. 

w'fVf *r :t * .• * • 

Director of Research, Fort Custer State Home, 
Augusta, Michigan 49012. 
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1970-present 


1967-1970 

1966-1967 

1966-1968 

1963-1966 


Adjunct Associate Professor, Psychology Department, 
Western Michigan University. Direct research 
programs in studies of environmental and physiolog¬ 
ical causes of emotional behavior and teach instru¬ 
mentation, physiological psychology, motivation 
■and emotion. , % 


Associate Professor, as above. 

Assistant Professor, as above. 

Adjunct Associate Professor, Southern Illinois, 
University. Directed Doctoral Candidates. 



Adjunct Assistant Professor, Southern Illinois, © 

University. Directed Doctoral Candidates, taught 
Introductory Psychology and Aversive Control. 


w 

s 


1962-1966 Medical Research Associate, Behavior Research 

Laboratory, Anna State Hospital. Coordinated and 
directed research programs on environmental and ^r/ / t 

physiological causes of aggressive behavior. - ' ' 

•- * ,• > / ^v■ ?R-<* V;-1 „sH -' 

2 * Pre -Doctoral Fellowship, United States Public^ He alt 

Service, Intracranial stimulation, cardiac condition^L^* 
-j.i n e salivation. with> N.E. Miller_ A.R. Ua on erR y i-i}iSSaBK?!!#. 


:V^ ; 1961-1962 
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R.R. Hutchinson 


EXPERIENCE (Coat.) 
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1960-1961 


1959-1960. 


Research Assistant,, N.E. Miller, Yale University, 
Infra-human research on physiological and envir- ^ *\ 
onmental influences on behavior. # »*•.«'. , , 

* , ♦ ' , * ' -A V - ‘ , ?, . 

Research Associate, Behavior Research 1 Laboratory, 

Anna State Hospital, Research in learning and . „ y 
performance of hospital patients, infra-human* 
research with N,Hu Azrin and W.C. Holz. ‘ 
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MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS. HONORARY SOCIETIES , COMMUNITY 
ORGANIZATIONS, ETC. 
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MAJOR RESEARCH INTERESTS _• : 

The laboratory analysis of behavior. The study of emotional behavior. 

SELECTED PUBLICATIONS * 

Hutchinson, R.R. and Azrin, N.H. Conditioning of mental-hospital patients 
to fixed-ratio schedules of reinforcement. J, exp. Anal. Behav, , 1961, 

, * -.4, 87-95. . *- r, . 

Azrin, N.H., Hutchinson, R.R. and Hake, D.F. Pain-induced fighting in the 
squirrel monkey. J. exp. Anal. Behav. , 1963, 6, 620. 

Azrin, N.H., Ulrich, R.E., Hutchinson, R.R., and Norman., D,G. Effect of 
shock duration on shock-induced fighting. J. exp. Anal. Behav. , 1964,, 
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Subjects: 


Experimental Protocol #1 i\^V * ' ' 

’' X * *V V4r 

Subjects: *. •.•; - 

* *■ ‘ v *7;* : 

>v Two naive adiilt squirrel monkeys weighing 900 to 1100 grams will be :,; 
used. .Subjects will be maintained on ad libitum food and water through- 
out the'experimental series. -I 


ii- 


? Procedure: , ' '''/ . ,\.. • ‘ 

, ." . Subjects will be implanted with chronic indwelling cannulae inserted 

through an incision in the jugular vein in the neck. The distal tip of 7 
the cannulae will extend 1 to approximately one-half centimeter above the . 
aortic arch. The methods have already been perfected for a long term moni-^ 

. torrng of blood! pressure in the squirrel monkey (Herd, Morse Kelieher and 
Jones, 1968). The exposed tip of the cannulae will be connected to a 
Stathara pressure transducer during recording sessions. Subjects will be 
tested daily for one hour sessions on programs of response-independent 1 

electric shocks delivered to the tail. Shock will be delivered each four 
minutes. Previous work has shown that a flurry of biting responses will ‘ 

r„ occur immediately subsequent to shock (Hutchinson, Azrin and Hake, 1966). / \ 

'Additionally, it has been shown that subsequent to shock, blood pressure : 
increases will occur (Ferreira, Gollub and Vane, 1969). These conditions . 

-will be maintained until response stability is present. Subsequently, 

* subcutaneous dbses of nicotine tartrate will be administered in a random . / - 

■ dose response procedure. Procedural details of drug administration,, - 

dosage, etc., will be as in Hutchinson and Emley (1972). The dependent '*“■ ** * 

measures will be correlations between attack and blood pressure elevations ** *v 
and the reduction in these effects as, a function of nicotine administration. - : 




■-vm 

mm 


• * ' . 
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Experimental Protocol #2. 

Subjects : 

Five adult male human volunteers will serve as subjects. 

See Appendix 2 for human subject treatment procedures. 

Procedure: **. -w-i* 

- • • ' 

Prior to each experimental session, subjects will be prepared for the 
recording of heart rate, blood pressure, peripheral vasomotor action (vaso- 
^constriction of the left index finger), and contraction of masse ter and 
temporalis muscie of the forehead. Blood pressure will be continuously N ^ 
monitored at the radial artery by the method of constant volume, pressure 
measurements, already perfected by Pressman and Newgard (1963). Subjects 
will be seated in a sound-attenuated space and exposed to periodic delivery 
of pure tones each four minutes. Tone intensity will be 110 db, lasting 
for 2 seconds. Subsequent to stabilization of baseline conditions, subjects 
--will 1 be given several dosages of nicotine tartrate orally in five ounces of 
’ pure distilled 1 water. Dosage will range from 2 to 10 mg. and pre-treatment 
will be 15 minutes prior to actual testing. The observation of principal 
..interest in this study will be to determine whether nicotine produces a re¬ 
duction in cardiovascular responses to intense noises similar to the reduc¬ 
tion already observed and reported for jaw clenching responses subsequent ». 
to noxious stimuli. (Hutchinson and Emley, 1972). 
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Facilities 


1. Space: Approximately 16,680 square feet* 


2 . 


Major Facilities and Equipment: 


a. 


b. 


c. 


Equipment fabrication and repair shop: Contains full complement of 
hand and' power tool's, standing power machinery (lathes, vertical mill,, 
table and band saws, grinder, etc.)* * 

* ’ - • • - *V * r*. ’ - .. * * *.,*.*■ 

t 

Electronic testing and repair room: 180 square feet of workbench, with 
full complement of electronic components and testing, equipment. 

Animal colony room: Contains food and medication storage, cages, 
scales, handling benches. Heated and air-conditioned for constant 
temperature control. 




d. Experiment control room: Includes automated control, monitor, and 

recording equipment for animal test chambers; program-panel cabinets; 
files for records; desks, etc.,, for operators. 


•„ e. 



Two animal test-chamber rooms: Each contains five large isolation , - 
test chambers remotely wired' to control room. Air-conditioned for 
constant temperature control. t 

Human test chamber rooms: Three Industrial Acoustic Corp. chamber rooms 
each within their own individual rooms and : connected to a control and 
monitor room. 



g. Histology lab: Contains cabinets, formica counters, sink, includes 
space for microtome, analytical balance, microscope, drug refrigerator, 
drug safe, and appropriate glassware and supplies. 

h. Experimental surgeries (2): Includes operating tables, cabinets, 

* stimulators, polygraphs, oscilloscopes, respirators, stereotaxes, and 
^- 4 appropriate supplies and instruments. • . 

i. Drafting room and Darkroom: Includes two enlargers, print dryer, 
developing and printing tank, film dryer, and two drafting tables 
and stools. 



j. Library/conference room: Includes conference table, chairs, periodical 
racks, reprint files, photocopier, and approximately 500 reference 
volumes pertinent to physiology and psychology. 


k. Offices (8): Contain usual complement of office furniture and equip¬ 
ment for researchers and secretaries. ^ 
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*' * Prior to implementation of any human experimental! procedures, they are ‘.-v 
reviewed in detail by the Institution's Ethics Committee. Measures taken 'uif £;"*'** 

to protect all human subjects include pre- and post- experimental medical *>‘T* 
examinations, documentation of subject consent and briefing, and subject's *";« 
knowledge that he is free to withdraw from any experiment at any time* 

* • ' V-*'~ 

Subjects for these studies will be asked to complete a medical history 
’.questionnaire* . Each subject will then be given a> complete physical exam 
before the experiments begin* Ralph M. Hodges, M.D., (Kalamazoo, Michigan) 
will be giving the physical exams. The examinations will consist of hemo- 
globin, and urinalysis tests in addition to a general physical exami. Parts 
of the examination will be repeated at the conclusion of the experiment. 

* • * -•**--*■ 

Before each*experimental session, the subjects will sign a release form 
giving their consent to serve in the experimental procedure* The subjects 
are also protected under the state and institution insurance policy which ‘ 
covers any injury or accident incurred while on the grounds of the Kalamazoo 
State Hospital. At the end of the experimental session, the subject will . . ... r* .r ^- t . 

sign another form which indicates that he has served in the experiment. ** * ' 

. ’ r — 'i/lf 

* , - . - * t > • 'L* 

All experiments will be conducted with the subject residing in a sound-. 
^attenuated, electrostatically shielded, 6 foot by 6 foot room'. There ^ 

.will be full-time audio and visual monitoring of the subject within the p ;* 

' chamber, and full-time monitoring of cardiac and behavioral processes, by . 

.the subjects. A physician will be available at all times and 1 all laboratory * 
personnel 1 will be instructed in normal first aid procedures, including 
cardiac massage and artificial respiration. Resting cots, smelling salts 
and ! blankets are always available as medical support apparatus. 

; Compounds will be administered by medical personnel. A physician will 
be in residence at all times during these experiments and all subjects will *: 

remain under observation until a physician is sure that all drug effects * ' 

have dissipated or diminished to a negligible extent and will not interfere i 

with normal functioning. Additionally, subjects will be transported to 
; their place of residence subsequent to this time by laboratory staff and * . v ;~ * 

equipment. . - 4i *J/* 

~~ . * * l*/**'* "Zj! T 

* * * ■. i ~* * 

Subjects will be paid for all services. Pay will be approximately 
$5.00 per experimental session, paid at the completion of each session, with 
a pay bonus to be given at the end of the entire experimental series. The 
pay bonus will accumulate in an account for each subject and will be earned 
at a constant rate per session dependent upon regular, prompt daily atten¬ 
dance. 


y'S&lr'l 1 


Analysis of results will be as described 1 in previous experiments to . 

determine increases and decreases in post- or pre-noxious event responses b* 

and heart rate. Again, though the mood adjective check list and! temperament ® ’ 

survey db not constitute primary measures in this experiment, they are added 1 -V* 

as the response cost to both subject and experimenter is minimal, and the ' 

;potential extension of response generality and impact in clinical circles\ 1 « 

> high. . - •.. *;•/. >ri,. : •',,, *\ * ' 


xteasion ofresponse ^generality and impact in- clinical ci 
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NAME 


AGE 


SEX 


A*. - -v 


ADDRESS 


PHONE 


•V> * ; 


DATE OF BIRTH_ 
* ■ 

OCCUPATION! 


MAPITAL STATUS 




ARE YOU A UNITED STATES CITIZEN? YES 


NO 


Mediaal history: . fc 

1. Do you consider yourself to be In good health at the present time? 
ye s-— _•_ no_1' 


•'.W 

' *• *■" > * v * ■*** 

* - ** * v\ -* -V X\ 

' „ j 

\ # i * 

. 1 v V*\ ;*-'*-* 

*-c 

' ;• ’ "vTit '•, 


2. Have you ever been refused employment, insurance, or rejected from the 


armed forces because of your health? yes_ 


no 




Do you now or have you ever had any of the following Illnesses? 


asthma 

bronchitis . ‘ . • r* \ > 

hay fever • *. 

rheumatic fever 

epilepsy 

tuberculosis 

diabetes 

Increased 1 blood pressure 
stomach trouble 
migraine headache 
serious infections 
skin trouble 
arthritis ; * 

tooth ache . . 

bleeding gums 
bladder or kidhey trouble 
nervous or mental disorder 
infectious mononucleosis 
heart trouble 


,4 


Yes 


NO 


* . V r- <* 


* t L wr 

• r c 


Do you have any allergies to drugs, foods, animals, plants, insects, dust, etc? 


yes_ 


no 


If yes, please explain. 


'^> : r v ‘V- ^ 
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6 . 

.'1 V 




c 


-. 7 . 

8 . 


9 . 

10 . 


Are you.' presently under the care of a 1 physician, psychiatrist or thearapist? r • 

* *-r 

.yes. -no- : 

Are you presently or have you 1 recently received any medication for any reason 

. • . ' 'w-nm 

.(including vitamins, pep pills, diet pills, tranquilizers, etc.)? . . 

_ •••.'. • 1 ;' ; r 

- , - ** V i ; *- * r 

. » 

: .... - t 


i 

ycs_ 


no 


Are yon on any special diet? 


Has anyone in your family had nny of the following,illnesses? (grandparents, 
parents, brothers, sisters; children)' 

yes_ N6_ 


JTV* 


k 


asthma 
hay fever 
epilepsy 

nervous or mental disorder 
cancer 

heart disease 
severe headache 
high blood pressure 


Relationship 


.VfdSV 


-.d-n .* 

i'};V 


When was yo.ur last physical exam? 

When did you last have a dental check up? 


jt ! r -* : '? —-- 

' ,*JvTC..x C;. : V 7- ; K ]1 


GENERAL ISF0FHATI0S. 

1., Have you ever taken part in any experimental studies? Yes^ 
If yes, did these studies involve any of the following: 


No 



ingestion of food substances 
ingestion or injection of drugs 
metabolic tests 
blood or urine tests 
blood pressure recording 
abstinence of any sort 
heart rate recording 
r EEG recording 
confinement 

physical exertion tests 
written tests 
performance tests 
sleep 


Yes No 


i ‘ 



i 
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c 


2. Are you right handed? 


yes_ 


no 


Q .3. Do you wear any of the following: 


6 . 


Falsa teeth or bridge 
Hearing aid 
Glasses 

Braces for teeth 


yes 


no 


4. have you ever been bothered by claustrophobia? yes 


y ' t 

no 


5. Are you currently enrolled in an educational program of any sort? 
yes 


no 


Please indicate daily or weekly frequency of the following? 
Sleep (hrs.) 

Alcohol consumption 
Exercise (hrs.) 

Tooacco consumption (cigars, cigarettes, pipe) 
Chewing gun _ . 

Coffee 

. *•' 8* Tea • . 

7. Do you suffer iron headaches? 

8. Are you a nei.1. biter or pdncil chawer? yes_ 

9 ' - Do yo ’ J P art - ci P-te actively in sports? 


a. 

b* 

c. 

d. 

e. 

f. 


nc 


no 


yes 


no 


Signed 


Witness^ 

Date 


y* , rV.rvK;.- 

* * v r J\T v 

s .‘ l y .' 


* :*'i*. - 

*** * 

• /'.t * 

' > £ 

V 

■, 'it< e }p. 


' '' « 
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1 vV»- 


Release From Experimental Procedure 


i,_ 


_have served as a volunteer experimental 




I felt 


so they were 


. *x.\ i ■* ** > ; *» 


• * v; - ■£< «:v 


r* w * *v- * ' '.’C •**'* ^ , * ' *< ♦ * 


'Jr .; Witness 

a; « ' . 


*V- ••••^■*> 7 ' * Date 

C -•■;■••• : 


subject for the Research Department of the Kalamazoo State Hospital. + 

■ ••• „--v>v. ■$$&?■:' 

, did not feel , unpleasant sidle effects. - If 't 

' 1 •• - • • . ' 

•• •■ • • • - 


••.“■> i*' - : 










* “ - *r"> \ J 


•l, * >T* 


Signed_ 




: * . .v-"* », •- *- *«*&*'&& v t fc*to\5?f: 

. r.v - - *>■ : k* J 

* » .» r *. * * “• i ^ ». ^ »•' -»> - ^ ■* 

• * . - *. „• ** * , %. s * * ** . «./S t • f/r».V* - 
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Tjii: Council For : Tobacco Rksearcii-U.S A. Inc. 

W,r,WI_ C 1«r,~ • 



: ^ History 

-*- :v v??t- v *^r.y« v ; ..-v:• • yv>^> . .. %> 

! v ! r.V-'^ • -. This proposal was Case No. 119, 1 


‘ *•• ?;V 


•.v^. ■ ^. —-^wciuuw cu, - ’• •■ r .- ■;• •..:•/• ;* ^ ;-.vV^v- : 

• ;W y ; : , A .. ; : y.A/ •*••• * : v,V r 

-7- .'>•/• --.- 2 * .fv the application is somewhat terse, staff has obtained ' ^?v : ^ 
^V' ; ' 6 fonwin g supplementary information: / ; .v,: ; -' 

■ yv.},.*-;*:''-.- ■ cf.. ~v’ ' *•’*•• .*. v ' .'- ‘ r *■ *’ .■.‘i-sV* 1 7 v . ■ .-- ^i’-v-v »V ■-*.*■'•'•'•*;~^ 

- ■- y:» v 4 ’V;,'; .• .v 'V . 4 '•". S,, XiCttGl* IVOUl Ml 1 sf.PT n r?C*4*Oi3 O 1 Orvs^ ‘. '•'•'‘V’. ;. ••’V v'‘rl* •'* 



;.?v 

’’vvtfj 




'firm _ . --- - application;. = '.•■> v , l. . " > 7 , 7 ..* ^ :y-^v.VYr* 

_5?he Token Economy System; An Introduction and 

Explanation for Patients and Other Interested ' '.MfeS 

• -V.'.- Persons'. - ..... '•' "■ •• -r-'-vr'.p* 

'-b f - .-..'......-.v;. :.. • •' . >•; " v -V;,.:.:. -'.VWvW j Uvf. t;.v>V. ; y7 W- .v. 

-- - ■ ...:-V V . :>*Vt ! - v ;-r ,..••• .: -r-r.* N v > 

... ./': ■■■■■::■ .-■■■;■• • CJ; ■ 

y.- 01 ! 

- * /• * 


- Comment 

KC-v st 

t ^ -—— cvoxuauiun irom iuir'c baj.zine:er. Ph D • • ^:•/• 

E S2 ot*eU2 


. Staff has obtained an evaluation from Kurt Salzincer Ph'D :••%• ■ 23 

principal Research SmionMet >w, v^. Pi -,. . inger ’ W;D< » ■ ■ ' 


Hvm-pno 7 7-*•'“» *«*"• ooaue uepar-cment of Mental 'vv w i 

Hygiene. Attached is a copy of Salzinger’s letter dated October 3 0 , ' 

. r ■ - •':;.. 2 ' : 

.! 






Form 20 -DM.H, 


ALAN D. MILLER. M.D. 

‘ . COMMISSIONER 


•;v. 

' ■ »» 7 -* ' \ * i—— 

5 '-": 

i.*-\;«-,- 7 , , 

■ s^. f ^ - 

*.v»*.-r...> •'. •:'■■/ • 


f k-^Wzy- 

tom 


STATE OF NEW YORK 
DEPARTMENT OF MENTAL HYGIENE 

BIOMETRICS RESEARCH 

722 WEST 168 STREET, NEW YORK N. V, 10032 
LORRAINE 8-4000 . WADSWORTH 7-S4SS 


»>*v' t. v r ■» i: ^ < 7 .» ■ .\*-V ^ _ 


•‘. T 

T \AWV, 

. \ .ft"-*. • 


JOSEPH ZUBIN. Ph.D. 7 
CHIEF or PSYCHIATRIC RESEARCH 

„ , (biometrics) 




October 30/ 1972 






v; 


•; f 

■: :i:,i;£V 


' > ♦ ,v '•>■ ( ^ 4 ’:*• 


Dr. Frederic W. Nordsiek 
Associate Scientific Director 
The Council for Tobacco Research 
110 East 59th Street 
New York, New York 10022 


■ i, , Ixi *>jJ: t.. 4 1.1 * 

- . w- Jr*•*•£*«'*» • 

,:. -r!. c> i - 

‘'. r:' ^y'^tfyr 




>7 Dear Dr. Nordsiek: '4$^- 

- -■■' ■' • ' • ' . : *QJo.Z?i) -7fZ 

^ I should say at the outset that the enclosed proposal is singularly 
unimpressive. Although the investigators say that they have a great deal 
*y of experience in behavior modification/ I see nothing in their Vitae to • '•’• 
demonstrate that. Nor is there anything in the listed! publications to 
Z give one the feeling that they have worked in this area. ‘.7'_;-.ZZZZ~1 ZV77 -JmZ’ 




You described the study to me as a fishing expedition and indeed 
• it is. Presumably smokers and nonsmokers differ reliably from each other 
on a number of variables - if you consider large enough groups of subjects. - 
\Z.-When examining as few as 10 subjects to personify nonsmokers, however, the 
uumber of other, extraneous variables which could possibly explain results 
Zz-r ^v^r^/requires that the investigators give a rather detailed description of the 
v• patients in terms of such obvious variables as age, sex, time of onset of 

r X-V : $ ^;0^^:^-Aisorder 9 physiological complications, etc. In other words, we should 7 

v r Z ‘‘ have some basic information on the two groups of patients so that we can ^ 

' - -v : ' at least approach attributing whatever differences are found to the smoking ^ 
' - • variable (if one can call that one variable). O 


,'V :Tii C.O- • 

. Air*- ^ ' 


Now I would expect them to find a difference between the two £/T 

populations on the basis that smokers find the receipt of cigarettes CO 

reinforcing and therefore are particularly susceptible to the conditioning 
effects of a token economy. Presumably if you contrasted two populations 2 
differing on the degree to which they eat and ask for candy, you should *2 

r ,:> : 9 et the same kind of difference there. What I am saying is that at it’s 1 ^ 

best such a study would show that if you can give patients items that they V;' 

particularly will work for, then their behavior will change. But this is, *0$ 
B.of course, the general object of token economies hnd of behavior modification’fr 




- ■*?: \y ' • *■: ‘<r*#aj , J22r5«5 i vr 











.jr-L^'V' \r. 


..s» ; ??7,- v'-v 




;r: 


^V ‘Perhaps the one factor in favor of this proposal is the small 
amount of money requested* It will probably give the investigators an 
opportunity to evaluate the effectiveness of the procedures they are 
- • fusing anyway, although they apparently will have no control as to 

gets drugs, what kind, ahd in what dosage, therefore again questioning ’ 
the usefulness of their results, Jv™: •/ 

Finally, I should make a comment on the rating scales. Some of 
• . them sound vaguely familiar to me. All of them in any case require that 
the investigators show that their use of these scales is reliable, that ' 
is, at least some of the patients should be rated by more than one 
; s investigator separately and the ratings then compared. I would have ' 

.. .much more trust in the behavioral observations which are ordinarily ‘ 
dbne in token economies, for these observations are quantifiable in 
/, terms of frequency of occurrence of the various types of target behaviors. 




wmm- 




■V'-'C'. 


I hope that you find this evaluation helpful. 






Sincerely yours,' 3i&3|m 



ip 


KURT SALZINGER, Ph.D. vv 

Principal Research Scientist 


' i ., Ts . , ^rfiV-'V^V 

* ■•' J w 1 

.:.VV> «T. 'f. f.'.V i| 


:$S *' KS :rc 
Enc.. 


S'H-i'&Z-i'i- '■& ' 

!. ’hf£2; V’l':; 

■**^>S* v - -J * '* * ‘ 27 * *' v ■ 


f . r.iv. 

£ 8 ® 






. • MISCELLANEOUS 



’•-‘ -1315 West Tenth Street, Indianapolis, Indiana 1(6202. ---• • -• '. •' 'A ? 

' T " " ‘ 


* 3* Short Title of Prompt? 



C One year. 

' 6 * Brief Descripion of Objectives or Specific Aims: 

1116 P^Pose of this investigation is to examine in a systematic fashion clinical status* ^ 
-"i somatic treatment, cigarette smoking and adjustment to a ward's token economy. The two’"' 
. . „ specific objectives are: . ^. . # . * * : , ^ ^.. - „ , . ... v/ v ; 

- t \ ' ' ■' -■ * \,*v*' * * yy •*''spy"j: /-y 

.v;^>*U, the resident population of the token economy research ward into a group of 

CrS a & roxx & non-smokers, and’ to compare these two groups in terms of ' 

- c j .1" eir response to the ongoing, behavior modification treatment nm/rrpm uVn* 




*** wij. uuc wtaj.u. tLiiu. uiituiges m smoituig pao: xerns a I long 

with observations relating to the patient's status during treatment with dtrugs 
or the underlying psychiatric problem as well as during those times when no • i “ 
drug therapy is atffc-being employed. " *'*-* ’* 
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. ,__ 

a - ^roup.of about. 10 non-smokers. - The former will be further divided and 
.^K^^categorizedin teimis of the .amount they smoke. -. A number of verv wit «U‘"-VvS&Ls: 






•J 0 R 8 




^categq^i ze^ . in ^terms ^>f the .amount they smoke..-^A. number of ..very well, standarized, 

^ wbich we .have a great dfeal of experience will 
patients.on a weekly basis. If chances are n™™ nI 'ft,. ■ ' • •.' . £«$&& 


•TSs&S.lS) • Clinical Global and Improvement'Scale ' ' "Y. -'■* 

. Nurses Observation Scale of Inpatient Evaluation *" >; ’ '' • -'YjY^' 

Treatment of Emergent Symptoms £’r -. -1 

,^g(5) Patient! Personnel Data Inventory 

' ‘i^-r (6) Symptom Rating Scale • S; 

1 and 2 are instruments filled out by the ward psychiatrist; 3,4, and 5 bv -‘ 

^ V S e add4+r Ch T Se; ^ 6 13 a SUb ' jectiVe ratin 6 scale filled out by the patient^ Y>..Y‘.' 

-$$&' - * observations and recordings are madte on the research ward. These ' • • 

includfe a daJJ ly recording, of work performance, personal eroomine keening r^ i :r " ''•' 

•'•^Sner:L ormins th : var ir vard duties *** « assiSefTi^^nS^^s: *■^ 

«... - a f® e research ward is run as a token' economy many of the privileges off +h<=- ■ • • *• 
fnts; must be purchased and an accurate record' is kept of these purchases The : : 
i.alud. ci^ettes. a vilt.to the snack w? coffee, a 

°! her than Administering Organlzatioa Indicate Geographical Location) .. * 

?• Carter Memorial Hospital, where the research will be conducted is an'acufe’^^ 
^ e J acili y under Mental Health Department of the State’of India^a '^H’ 
research facility admitting a wide variety of patients from 
* the State> 0ne vard had been set ^ide and designated as the "research (cont' V ) 


.- - hv/r- v* 


"-y^ja-rf* "• <v- .-. 1.-' - - • : • -.'• •• • 


^5 

• V-,^, - a/.. 


-- 




^.-. v ■<;*..’?*? • ■•’•■• •. 

... • . ■• -. ‘‘T-T',?-i' •• 

• . •' • •-.••- •-..»• -.r i.v.'--- ■"• ;.• L!•.- 

. v t * . . ******** 




** - *> ■ r' , * ■»’/, la . 


,v: 




1 -u ; • 


• **1% * , -'i r. ‘ * 'f.’vi, »* . a 

•tk*V,vr v ,.* v . -**. t - 
' t »*> ** i* - *..*“.*» »' 

■i* '?C *?/ : 


* xs/fH Q 
.: * ^ vB P 

' •^!i ffi dm 


’&*£ co 




^ Biographical sketches of all principal and professional personnel (append) ' " ' 
SeS the a PP ended Curriculum Vitae. Tiv'V 


;‘ r r Irt-;, 
' > *aV\ 

’• ‘.va: 






12. list of publications: (Five most recent as pertinent) (append) 

See Curriculum Vitae (cont') 


* : ?zmae4m 

•. T : S^r.v 
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Technical 




-1- - .. * 


»•* ’ 
T-H" ' *-* . 

"/S^eP'C 4 


C *- f 

•A??' • 


, . «v ‘ 


_.% Contracted clerical/typing services. 

R. Consumable Supplies (list by categories) 

• ' Patient comforts — 


Sub-Total 


Sub-Total 


•C. Other Expenses (itemize) 


$3600.00 




** 




' 1500.00 

ft % ^ <2 

. * 9 % ! 

* ; : :*& 

* - 

• 



' 150.00 


K * * 

* 

** A 



"•’ l ***, * «'* ,, 


- 


_ 

1650.00 





■■ IBM Card Punching and Computer Assistance - 
V- ../Travel - , 


~\rl \ 

5,?$* * -■'• - ^ - 


450.00 

250.00 




“ *■~ , • - •. 

D* Permanent Equipment (itemize) 


Sub-Total 

- . » *~w * 




/ 


•. »-V’ 

■ •'& 


il* 

.*'**"■ 

i 



’Tra'r 

- 

* *l. .«: 

• 


t 

. - V 




*%> 

dr,^ * 

J * - - 

* -x* 


E. Overheadt(15% of A+B + C) 


892.50 


Total 

$6842.50 

x -'Cz • Estimated Future Requirements: 

*t ' ' " _ * # 

^ ft . * 4 - * * 

Salaries Consumable Suppl. 

7f ' ' ’ - *» . \ \ . 

Other Expenses Permanent Equip. ' Overhead 

' * w . k ; !v 

Total 

Year 2 


' -Tf ; . ■ 

Year 3 

-- — - X^r-4 -^ 

-9 — /— 1 __ 


- 4 * ' • 


It is understood lhat the applicant and institutional officers 
, In applying 1 for a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made " 


Dirorfor of Project ^ Ex 3^ 

f Telephone 



•xp 
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- Jh Vc*> * 

y£ 

>nm 

.'•W«a£y? 


cont’ i • . 

patients who are smokers and for whom tobacco reinforcers are available, 
do better in* the token economy of the research ward than patients for whom 
such reinforcers are not available. With respect to the correlations we 
are seeking, we expect that alterations in* smoking behavior will be indica- 
' tive of alterations in the patient? s general status and will correlate with 
* ’ the various ratings that will be madfe of the patients. . , \ . • 


• 5 • . 9 - r * . ’ , * r«x. 

. cont * ' •- 

’as opposed to the open ward, movies outside of the hospital, etc. -w i 

. . _* . * - -xf Si&C&r 

The analysis of the data involves the construction of correlation matrices 
among these standardized observations and rating scales. This correlation 7v.? 
matrix will be further examined by means of a Factor Analysis which will > / 

~ permit an assessment of the interrelations among all of these observations 
> including that of tobacco use. A separate Factor Analysis will be conducted 
over the correlations for the group of patients who smoke to determine the 
influence of amount of tobacco consumption. It is estimated that it will * **-'*+*<.: 
require approximately 10 months to accumulate all the data and' 2 months to 
analyze it. . * .. . ' - - " 


i ''** *<•* 


?V s *- yx> * 


. cont* ' ' " - ■ ' - * V 

' ward”. A token economy, behavior modification approach is currently utilized 
" on this ward, and has been for more than- three years. All of the nursing -; - 
T ' personnel on the ward are familiar with the concepts relating to token econo- 
mies, often making important suggestions leading to alterations of individual 
behavior modification programs. * 

• • •• • . • 

cont 1, ■ • V 

Milstein, V.and Small, J.G. , Psychological correlates of lU and 6 positive - :£f 

spikes, 6/sec spike-waves and 1 sharp spike transients. * CZin. Electroenceph . 

2:206-212, 1971. 


Milstein, V., Small, J.G. and Small, I.F., The subtraction of serial sevens 
test in psychiatric patients. Arch . Gen . Psychiat 26:1972. 

Milstein, V., Small, J.G., Gams, G. and Moore, J.E. , Pisk taking and CNV. 
Presented at the Amer . EEG Society , Houston , Texas Oct. 1972. 


■ *.7 *?'- 


Small, J.G., and Milstein, V. and Golay, S.J., Clinical EEG findings with 
covert drug abuse. Presented at the Amer . EEG Society y Houston , Texas> Oct. 1972. 


Small 1 , I.F., Milstein, V. , Sharpley, P. and Small, J.G., A comparative study 
of mental illness. Presented at the Society for Neuroscience , Houston , Texas , 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 




R: REDACTED MATERIAL 


CURRICULUM VITAE 




- .'jiV' ; 

- n. 


% -‘r»' 

Address: Home 


EDUCATION 


FuTl Name 
Date of Birth 
Nationality 

SSPACTHD 


Victor Mil stein 


’• •• v® 

- V^v'.Y 

- . 

’ ; 

’ L -' '‘’! ! 4y$di? 

Office Larue D. Carter Memorial Hospital 
1315 West Tenth Street 
Indianapolis, Ind. 46202 
(317) 634-8401 Ext. 318 . '^ 7 / 


DEGREE 


YEAR CONFERRED 


Brooklyn College, Brooklyn, New York 
City College of New York, New York 
University of Oregon', Eugene, Oregon 

Psychological Externship: Psychopathic Hospital 

University of Iowa 
Iowa City, Iowa 


R&AGT,m 




-* ' • 

Public Health Service Research Fellow of the N.I'.N.D.B. . . 

V r 

Second Advanced Course in Electroencephalography, 

• Salzburg, Austria 

PROFESSIONAL EXPERIENCE ■ - - — 

Larue D. Carter Memorial Hospital, Indianapolis, Ind., 
Psychophysiclogist 

Indiana Univ. Medical Center, Indianapolis, Ind., 

• ••• ■ - Assoc. Prof. Psychol, in'Psychiatry 

. Univ. of Oregon Medical School, Portland, Asst. Prof. Neurology 
Oregon Regional Primate Research Center, Beaverton, Oregon 
Asst. Scientist (half time) 

Univ. of Oregon Medical School, Portland, Research Fellow in 
Neurology 

Univ. of Oregon. Eugene, Oregon, Teaching Fellow in Psychology 
„Univ. of Oregon, Eugene, Oregon, Research Asst, in Psychology 
" Univ. of Iowa Hospital, Iowa City, Iowa, Psychologist 
Boro Wall Academy, Brooklyn, N.Y., Guidance Counselor 
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Same : 

> 

T Patg of Birth: 

\ Place of Birth: 
Marital Status: 
Citizenship : 
Education: 


CURRICULUM 


SMALL t Joyce Graham 


VITAE 


USDACTSf 


' 

• XI" V * 

. * 
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'\*'*. r y’K'n 

r; - 
. '"r'V *' 

- - • • .’./.i- 'v 

IV .:%• ,i - * 
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University of Saskatchewan B.A. (Great Distinction) 
Biology and Chemistry 


\-X*« 


‘J t *" ,*p* ^ 

. * * "„ >V ■;**; 


University of Manitoba 

University of Michigan 
Keurology 


Assn 
r 


•M v 


Internships and Residencies: 


v . * - * w ^ ? -r.^. <r>’ ^-vp - : i j* ~ 


Winnipeg General Hospital f Rotating Internship, June 1, 1955 to May 31, 1956. " -^-^SSSTs 


Ypsilanti State Hospital, Ypsilanti, Michigan, Resident in Psychiatry, 1956 to 
1259. 

Fellowships : ' „ 

Teaching Fellow, Biochemistry, University of Manitoba, 1955 to 1956. 

Hospital Positions : * * * 

• Assistant Chief of Male Service, Ypsilanti State Hospital, 1958 to 1959 1 . 

Psychiatric Consultant to Crippled Children's Division, University of Oregon 
Medical School, 1960 to 1962. 
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CO 
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Supervising Psychiatrist, Malcolm Bliss Mental Health Center, February to June, 1962. 

Visiting Physician, St. Louis City Hospitals, July, 1962 to June, 1965. 

Director of Outpatient Clinic and Consultation Services and Director of EEG 

Laboratory, Malcolm Bliss Mental Health Center, July, 1962 to March, 1964. 


Clinical Director, Malcolm Bliss Mental Health Center, April, 1964 to June, 1965. 




- ^Clinical Director of Research and Laboratories, Larue D. Carter Memorial Hospital, v&gji 
-i.'. -j une , 1965 **•*- - . *- f 

■? V/at- ora ra,* « Admi n 1 tration Hosoih^l . ic .Tn 1 V . ‘ 
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Teaching Positions : 

Teaching Fellow (Biochemistry), University of Manitoba, 1955 to 1956.' 

Instructor in Psychiatry (EEG:), Neuropsychiatric Institute, University of 
Michigan,, 1959 to i 960 * 

Instructor in Psychiatry, University of Oregon Medical School, i 960 to 1961 . 

Research Associate, Department of Neurology, University of Oregon Medical 
School, I 960 to 1962 . 

Assistant Professor of Psychiatry, University of Oregon Medical School, 19 6 l 
to 1962 * ... 

Assistant Professor of Psychiatry, Washington University School of Medicine, 

1962 to 1965 . 

Associate Professor of Psychiatry, Indiana University School of Medicine, 

1965 to 1969. 

Professor of Psychiatry, Indiana University School of Medicine, 1969 - ^ 

Mevibership in Societies: % -. . ; w 






. 


Certifications : 

Certified'by American Board of Neurology and Psychiatry in Psychiatry, I 96 I- 


Certificate in Clinical Electroencephalography, Board of Qualification of 
the American EEG Society, 1963 . 

Fellov of the American Psychiatric Association, 1966 * 


h* 

O 

© 

co 


•* : \ » V i s v Vr - * ‘ 




* *“ ■* ’V- 



Source: https://www.industrydocuments.ucsf.edu/docs/gyylOOOO 



State Licensee: 


Licentiate of the Medical Council of Canada, 1956 
; State of Michigan' (by examination), 1957 
• State of Oregon (by examination), i960 
State'of Missouri (by reciprocity), 1962 
-••.'State of Indiana (by reciprocity), 1965 
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'' Offices and Appointments 

' w ' V f“ 

Secretary-Treasurer - Central Association of Electroencephalographers 1967-68 
President-Ele ct 

President - Central Association of Electroencephalographers 1970 

Councilor - Central Association of Electroencephalographers 1971“72 


- Central Association of Electroencephalographers 1569 




Member - Scientific Program**, Committee on American EEG Society Meeting* 
* ^ Washington, D.C. - September, 1970 
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Member - American Board of Qualifications in Electroencephalography Inc. 1971-76 

Chairman - Program and Local Arrangements - Central Association Electro¬ 
encephalographers - Indianapolis Meeting - April, 1972* * r 

Consultant - NIMH Workshop on Psychobiology of Depression, Williamsburg 
April 1969 
NIMH 

Cbnsultant -/Workshop on Psychobiology of Electroconvulsive Therapy - Puerto 
Rico,, April, 1972 

Member - Clinical Psychopharmacology Research Reviev Committee of the National 
Institute of Mental Health 1972-1976 
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This Council Rtm Tobacco Researcii-U.S.A., Inc. 


October 2h , 1972 


' « .. ■ i .-.-TV. V 

Grant application No. 879 




■ 


The committee comprising Drs. Andervont 


• ’ ! / ■'y.strWf!? -r: 

| '' •- '-*,f "*■- _ ^ 


Subject: 


Gardner and Meier 

■ - . • 


H. David Hosier, Jr., M.D., University of California, 
: Irvine ’ 

Hew application No. 879 • ' • .;• ' V- 

’’Effect of Nicotine on the Rat Fetus" ; 


History 






:; This proposal originally was Case No. 135; full application was . 

Aencouraged by the Planning Comndttee, 

Application No. 879 requests $29,513» plus two additional years. 

-r t . y.' • • . v ,.. v ... „ " 

'Documents Submitted (attached) . -,■•■ • • > :•••••- y 

— — ~ 

1. Application dated September 18 , 1972, with letter to Dr. Hockett 

of the same date, -r?" • . - * .r*v • © 

. ••• .r-'V-^y 

2. Letter to Dr. Hockett dated October 5> 1972, with 6-page ' . 

"Supporting Statement for Application",, dated October 4, 1972. 

- ■ .... 




2. Letter to Dr. Hockett dated October 5, 1972, with 6-page • v . 

"Supporting Statement for Application",, dated October 4, 1972. A’-' 

.... " 

, •• " - •• • ,r ' A-’- 

. 3. Reprint "Effect of Maternal Nicotine Intake...", Mosier and Armstrong,' 

Proc. Soc. Exp. Biol. & Med. 124, 1139-1137 ( 1967 ) 

4. Manuscript "Distribution and Fate of Nicotine...", Mosier and Jansons, 
Teratology (in press) -'^V. r-;. ' 

Comment ' - ■ .A .. : -*Ay' 

Dr. Hosier’s reasons for requesting an April 1, 1973 starting date,, V' • 
should his application be approved,. ?re # given in the third paragraph of . . 

his letter to Dr. Hockett dated October 5, 1972. • •: '* ’ • 

CTR staff considers funding, by the National Institute of Child Health • \ V 

and Human Development, of Dr. Hosier's approved application to be unlikely; 
hut we shall follow this outcome. •• - • vi-v;.vt>f*y:«.v 

;.^ 0 7/y r jr l 
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UNIVERSITY OF CALIFORNIA, IRVINE 


‘^BERKELEY • DAVIS • IRVINE • LOS ANGELES! • RIVERSIDE » SAN DIEGO « SAN FRANCISCO 







SANTA BARBARA • SANTA CRUZ 


77 : 


. " ^ DEPARTMENT OF PEDIATRICS ; 

^ ^^CALIFORNIA COLLEGE OF MEDICINE • ' ^ 

fl -V'7 .. . 

' ; • Vr ,'f ■',■■■■ ■ ■?' -> ■ v. ’ S V ,'•••. 5 

• - • v—,;7Xr': - --U- *7••• .-V • -v. ... 

: v r* p'. '^ '' \ ■ •• ‘ : * •' V ' 

•■ V/ • ' \r .f$. • ■ - 7' ■»; ' .,• *V V 7: 



IRVINE, CAEORNIA 92664 : 
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Please Reply to: . .. .. . 

MEMOBIAIOB19TAL OF LONC BEACH 
2801 ATLAKTAVENUE " : i ^ 

LONC BEA'CBjUJFORNIA 90801 
(213) J»3« 


' ."'V-V v i- 7- ’ 7 / V 7v • • 


Octobefi ,51972 


Re: CSts&o. 135 


ri v't-. 

■;; • j? . 


v. i 
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t '■ • 

•, 7 : 
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v : - - Acting Scientific Director - :r . r ,...... 

: 7•'.,'..-.•';• The Council for Tobacco Research - U.S.A., Inc. 
77 :;; - J1Q East 59th Street 

77 . v New York, New York 10022 

V"'. Dear Dr. Hockett: . 


• *' > " , - t -- - fc *>.V ■ v ' 


• • ■ ■•■; ' ^ ■. '•: ' v r: • 


>^ T 


H- ’ -v.r.rVV^y:' 


i>r. Nordsiek called me September 27 with ref&rce to our application 
to the Council for Tobacco Research, U.S.A., Inc. foresearch support and 
advised that we send additional supporting material .These speci fically were 
a justification of our budget and a statement on theelevance of the proposed 
work to research in tobacco and health. This inforimtn is provided on 
separate sheets enclosed with this letter . .• 

. Please change the work controls on page 3 ofuDispplication in section 
13.C to contracts . 

We have asked for interim funding from the Mminl and Children's 
Hospital Medical Center Foundation for the period Ify/dZ through 5/31/73 
In the event no funds become available during that ^tEuiu Final action on this 
request will be taken by the Foundation Board on Octeft 6, 1972. We expect 
affirmation on the condition that funding by the FoxatoSon will close if 
outside support becomes available during the six monlperiod. Assuming' 
the Board approves this request we will have fundinjurough the period 
necessary for the Council for Tobacco Research — U.&*A Inc. to consider 
our request. ■ Dr. Nordsiek indicated this would be iterch '73, and that 
an April 1 starting date would be possible. We wouUdke to request that 




October 4, 1972 




Re: Case No 135 "Effect of Nicotine on the Rat Fetus" 11/1/73 - 12/31/75 
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Justificationi of budget: 




Personnel: 
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HiD-. Mosier, llnvestigator: A $5,000 salary is requested to: relieve. 
Memorial HOspital of Long Beach of this portion of its salary obligation, 

The amount Is approximately 13% of the combined current salary made up — : 
by the University base salary and the Memorial Hospital supplement. It does 
not entirely balance the 40% estimated for the project, but will relieve ' 
the investigator of some administrative and teaching obligations and enhance 
attainment of the project goals. . - 








Regina A. Jansons: Miss Jansons has a B.S. degree and ten year's 
experience. Seven of these are in the investigator's laboratory in directly 
related;work. The slalry is in line with her current salary plus expected 
merit and cost of living increases anticipated in accord with Memorial 
Hospital policy. Miss Jlansons has considerable experience in management 
of the animal colony, breeding techniques, measurement in vivo, dissections,' 
homogenizations, extractions, thin layer chromatography, radioisotope 
determination by scanning, and liquid scintillation techniques, gas 
chromotography, and miscellaneous, biochemical techniques. ... 


W-sZ*'- 
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•• Personnel budget provides fringe 6.74% which indludes FICA and state 
of California Workman's Compensation. A 5% increase is calculated for each 
year of the project to cover anticipated merit or cost of living increases. 




Animal care is the largest item but is somewhat less than 1 actual cost. 
The balance is absorbed by the budget of the Department of Medical Education, 
at Memorial Hospital. 




Chemicals and radiochemicals are the next largest item. Radiochemicals 
are included to provide for the purchase of labelled nicotine to be used in 
some studies to determine the proportion of nicotine absorbed from diet when 
it has been mixed with the food in accord with our experiments involving the 
intake of nicotine throughout pregnancy. 


Other expenses: 


.:;V: ,yC,• Equipment maintenance and service contracts: We have sufficient equipment 
the laboratory to carry out the present study; however; the met of ^ 
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is a significant item. These pieces of equipment are the Aminco-Bowman '' 
speetrophotofluorometer, Hewlett-Packard Model 9100 B programmable calculator,’; 
Beckman DU-2 spectrophotometer, and a Packard Instrument Company Model 3320 
Liquid Scintillation Counter. 
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Relevance of this work to research on Tobacco and Health: 
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Transplacental passage of nicotine has been demonstrated by a number of 
Investigators; early work has been reviewed by Larson et al . (1). I mvestiiga-.*$S§|ij|' 
tions after injection of (-)-nicotine-N-methyl- 4 C into pregnant mice have 
shown the presence of labelled nicotine, cotinine, and other metabolites: in 
fetal tissues (2,3). Evidence has been put forward suggesting that the v* 
decidua basal is bars free transplacental diffusion of nicotine (3). Im vitro 
incublation of slices showed no evidence of formation of metabolites by placentaj£|& 
or fetal lung and only traces of cotinine in fetal liver suggesting that fetal jmm 
tissues had relatively less ability than adult tissues to form metabolites of ^ 
nicotine (3). 

has been recognized in studies with 1 ^C-nicotine, labelled in 
N-methyl group, that demethyl a ted derivatives cannot be detected (2). 
advantage of a qeneral label was shown in the experiments of Bowman et al. 7 
who were able " 1 * " ' A “ ' " ’ " ' * r “^ 

urine of mice 


i general 1 lauei wab. Miiuv/n in uie exjjer uiieirtb ux Duwman ei cu . 
to show a significant fraction of ^H-dercethylcotinine in the 
injected with ^H-cotinine (4). .v/ - /7”. ; 7.’v'- 
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- The acute administration of nicotine in pregnant animals has been shown 
to produce capillary damage in dog placentas (5), teratogenic effects on the 
skeletal system of the offspring and decrease of litter size in mice (6), 
vertebral anomalies in chicks (7), and postponement of the appearance of the_ 
first litter and lighter weight offspring in rats (8,9). The administration 
of nicotine to nursing rat mothers is associated with a poor neonatal .%• 
weight gain and an increase in neonatal mortality (9,10). Geller (11) gave 
pregnant rats nicotine doses less than 15 percent of those used by Hishimuira 
and Nakaii in mice (6) and produced no fetal abnormalities. This difference ’-f 
may be explained cm the basis of dosage and species differences. - 777^? 

Both acute and chronic exposure to nicotine have long been known to j:*-.-; 

produce changes in lipid metabolism. Acute administration of nicotine results 
in a rise in serum free fatty acids (FFA) in dogs and humans (12). Smokers, when ;’ v ; 
compared withi non-smokers, have been shown to have increased serum lipoproteins «;}*■•$ 
(13) and: cholesterol (13-18). However, in some studies there has been no :.vl7' 

difference observed im cholesterol levels between smokingi men in the age range , 

18-25 (19) and in the age range of 65-86 (20). These differences have not been 
satisfactorily accounted for. 7v;:7-. •• -.••••• ■••••... - 

ife^lllt is probable that some of the changes in llipid metabolism in the adults 
are indirectly produced through the nicotine effect on the adrenal medulla causing 



a release of epinephrine (21-23). When epinephrine in oil is administered, there 
iis an immediate lipid mobilization followed in 24 to 48 hours by a rise to 1 


peak levels of serum lipoproteins, cholesterol and phospholipids (22-24). • 

These effects may be independent actions of the hormone since the rise of lipo-t#p$& 
proteins will occur when the FFA response is blocked by glucose or insulin (24). ;^^ 
Both responses are abolished by hypophysectomy or adrenalectomy, but can be 
re-established with cortisone (25). Chronic nicotine intake may produce 
hyperlipemia in the adult through repeated release of epinephrine and the effectJp||| 
of subsequent repeated rises of FFA on the liver or through some indfeipendient 
action causing a rise in lipoproteins. .C ^ 




Adrenergic blocking agents can inhibit the rsie of FFA which result from 
epinephrine or norepinephrine administration (26). It has recently been shown ^£*^6; 
that the beta adreuargic blocking agents nethalol and a cnetral adrenergic 
reflex blocking agent, chlorpromazine, are able to block FFA rise after nico- 
tine and inhibit to some extent triglyceride rise. Phenoxybenzamine, an alpha 
blocker, did not have this action (27). One might infer from this that 
epinephrine or isopropyl-norepinephrine mediate the release of FFA by nicotime^^^^i 




A direct nicotine effect in lipid metabolism on the cellular level is implied 


in recent experiments in dogs in which chronic administration of nicotine .-.•m 
resulted in a sellective diminution of acetate 1-C 14 incorporation into cholles-' 
terol and reduced cholesterol turnover (28). The significance of these effects 
in overall; lipid metabolism remains to be determined. - ' r ■ • i- . 








Smoking during pregnancy in the human has been rlieated to an increased! inci¬ 
dence of prematurity and low birth weight infants in a number of studies . 

(29-33). Whether this is a direct effect of tobacco products on fetal growth 
and the physiology of pregnancy or indirect through such: factors as maternal . 
diet cannot be determined with the present data. Our own experiments suggest 3 
that maternal dietary disturbance may be one of the elements in the production 
of low birth weight by tobacco smoking. This conclusion is compatible with- 
recent reports of low birth weight and immaturity of pups of rats given Targe 
doses of nicotine during pregnancy. The maternal food intake and weight gain '33; 
were reduced concomitantly (34). • 

A number of workers have related smoking or nicotine intake to: cardio¬ 
vascular disorders. A recent review dealt with; smoking as a factor in 
atherosclerosis (35). Chronic administration of nioctine will produce a variety 
of aortic lesions in adult rabbits. In a recent study, it was shown that there 
are intimal deposits of mucopolysaccharides and medial lesions with: localized 
necrosis, fibrosis, and calcification (36). When nicotine is administered 
either intravenously or directly, the microcirculation responds by initial “ ~ 
vasoconstriction, then vasodilation. Arteriolar walls thicken (37). Rabbits 
who have remained without disease after receiving definite doses of vitamin B; 33; 
and dietary cholesterol for manymonths respond to the addition of nicotine . 
with fatal calcific arterial lesions especially conspicuous in peripheral 
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arteries (38). There medial calcific degeneration of arteries is accompanied 1 
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by fibrocellular proliferation of the media. The mesenchymal reaction; attracts 
xanthomatous accumulations which appear in the thickening intima at serum 44 $ 
cholesterol levels no greater than found commonly in mam. The changes also 
occur iin cardiac muscle arteries. A recent study showed that subendothelial 
fibrosis in rabbit arteries after chronic nicotine dosage is inhibited by Mm 
administration of a mono amine oxidase inhibitor. The authors propose '4 
the hypothesis that the monoamine oxidase inhibitor inhibits the action of 
epinephrine in the production! of the arterial lesions. 



. w&m 


Generalized calcific arterial disease has long been noted in human infants 
(39). The etiology is unknown and the disorder is mentioned here only to indicate ^ 
that generalized arteriopathy occurs in the human infant. Many observations 
have been; made in this condition which have been summarized; in two textbooks 
of pediatric pathology (40,41) and reviewed recently in tow case reports (42, 43). 

A detailed study in one of these (43) brought out evidence suggesting that 
mediocalcinosis in infants is a primary elastic tissue disorder with accumula- 
tions of mucoid followed! by calcification. The intimal fibrosis is seen as a SJP*' 
■secondary change. * 4 . 4-444 

, ‘ T .'■'•• • ■ ... • . .• ■ * . •' ; . . A V •' 

44 • • #( # *■■••• ... 4 , * -'^yv. ">-4 

The pharmacology of nicotine has been extensively studied ( 1 ). Recent-work. 44 
has been summarized in the Fourth International Symposium at the Wenner Gren 
Center, Stockholm, 1964 (44). In this, the work of various investigators of 
the metabolism of nicotine in tissues was brought together. Nicotine injected 
into the mouse is rapidly accumulated in brain, adrenal medulla and! superior 
cervical ganglion. The accumulation in the brain disappears in -30-60 minutes 44 
(45,46). In the rabbit liver 8 metabolites of nicotine have been demonstrated 444 
after in vitro or in vivo exposure (47, 48). Both rat and rabbit excrete a -. 44' 
misture of pyridine compounds in the urine. Cotinine is common to both rat •-44.44 
and rabbit urine; 8 pyridine compounds have been isolated from rate urine after >4 
nicotine (49). In the mouse, nicotine is rapidly metabolized to cotinine in '•4:444 
tissues and in one study C ‘^62 was the only other radioactive compound after '+■ 

administration of 6 ™ nicotine. A number of metabolic products were: identified 
by chromatographic methods (50,51). 
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Re: Case No. 135 


• , ' , ‘T'^jJVri4- 

• : ' rt :W. 


'■--•N'T, 

. : - ; 


L Robert C. Sockett, Ph.D. 

•V , Actijigr Scientific Director 
L v Council for Tobacco Research 
T 110 East 59th Street 


™* U.S.A., Inc. 


, ffew York, New York 10022 






r..; Dear Dr. Hockett: 




• .i; 


In response to your letter to September 5, 1972, advising me of the 
Council's invitation to submit an application for support of our research, 
I am herewith submitting our formal application for $92,226 for support of 
our project "Effect of Nicotine on the Rat Fetus" over a three year period 
from January 1, 1973 to December 31, 1975. 


I have followed the format of the Council for Tobacco Research in . 
preparing the application. There are no sections for budget justifications 
or for statements of background and rationale of the the project and I 
have accordingly left these out of the publication. If further information 
is needed I will be glad to supply it. 


p f ' 

The application includes appendices giving expansions of sections 
&r Hr &nd 12» 1 have already sent you a copy of the letter from the 

National Institute of Child Health and Human Development advising me of 
Council approval of our renewal grant in March 1972 . We have received 
no further word on the funding of this grant since I last wrote you . 

I am enclosing a copy of ouz* paper on the pharmacology of nicotine in the 
fetus . You have received other copies with my earlier query . This paper 
has been accepted for publication in Teratology . 
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Robert C. Rockett, M.D. 


September 18, 1972 


<\ 

■ V; • 

iate 


" Because of our funding crisis for this project I would greatly appreciate :sw ,. 
the earliest possible funding date if this application is approved by the Council 
for Tobacco Research, U.S.A., YIhe/'rY>;^^-^ 

■- v v : rt; ’* ' ‘ v, » ’■ - ;-’r ~•• . 5 ^ 


J greatly, appreciate your kind interest in our work . 

’ t 

Sincerely yours. 


s. v 
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H. David Nosier, Jr., M.D. 
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NEW" YORK. X.y. 10022 
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1. Name of Investigators): (include Title and Deg re 
. . \-/' /./ tf. David hosier, Jr., M.V* Professor of Pediatrics 

2. Institution & 

J . Address: Memorial hospital Medical Center 
\d- ? ' V- ■fr r .^ ' 2901 Atlantic Avenue - * 

•« . **^9 Beach, California 90601 


Date: 


September 18, 


' ^ r, ' 

- 

■ ■ 

, ”* ' f -“ • , » 

2972 

h j, *' 


. -{v.^ 
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3. Short Title of Project: 

% ... , Effect of Nicotine on the Rat Fetus 

vV f V ‘ ' * 1 : y *- ► >-/N 

► Proposed Storting Date: January i, 1975 

, Anticipated Duration of this Specific Study: Three years . ' \ * 

, Brief Descriptor of Objectives or Specific Aims: 


- - iri'*** w 
.;^:V ; 

'Vi-a&k* 


a. To determine tAe metabolic effects of high nicotine levels in the fetus 

and the role of adrenal medullary function in nicotine effects on lipid 
metabolism in the fetus . 


To determine the effect of exposure to high levels of nicotine throughout 
‘ ; gestation on the fetal heart, blood vessels, and other organs, and, 

c. To determine the effect of exposure to high nicotine levels during fetal 

s Hfe on postnatal growth and development . 


, '■ '»** 
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- • .< U -» **VV ~ 

Brief Statement of your Working Hypothesis* ' ‘ ■ — 


.TV.- .->/ ~ . 
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:: ?• Physical Facilities Available (Where Other than Administering Organization Indicate Geographical Location) ’ * * 


See attached sheets 


ID* Additional Requirements: 
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Biographical sketches of ail principal and professional personnel (append) 
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See attached sheets 
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12* List of publications: (Five most recent as pertinent) (append) 

V '** * See attached sheets 
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Year 2 


' 3,500 
3,500 


1,700 

1,700 


’ • V ■* » 

Ills understood that the applicant and institutional officers 
in applying for a grant have read and found acceptable 
tho Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


1,000 _ 4P50 _ 32,052 _ l 

Signature [ j 


, royals 

Director of Project 

vi d Mo sler, Jr., M . D, 
/////, / Z/7 


Telephone 


uuii- c, 

Wr. J a 


ineu Officer of ih* ImtilutloA *m _ 

Ja ck Wei hi en * 1 ^Kphone 
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8. Details of Experimental Design and Procedures: 

! a.^ Work in Progress 

ft '\ 1) Effects of nicotine on fetal adrenal medullary function 


,vv. e*} 

'.j- v./: 


-. itlSaae^. 


* 


*'' *^ e set to measure adrenal content of catecholamine content 

. V .X ? ‘ following a suggestion of Professor A. Jost (Paris) in a personal communica- . 
v>'^r tlon that this may provide as good information on acute release of epinephrine 

* **. ■* __ t_ T 1 _ » __ *1 _ J f.r______* 1.L T— . 4». $ 


rC XCJLCaOP 

&re are progressing with wor£ ‘ 
a long this line using measurements of epinephrine and norepinephrine in fetal 
’V ’ adrenals, fetal whole body, and maternal adrenals and maternal plasma after a 

\ ■'*** 


• as measurement of plasma levels in the fetus. 


single injection of nicotine intraperitoneally in the pregnant rat. 


*- ;-^TODetails of the methods are as follows: 




■yv 










Virgin female rats of the Long-Evans strain (Simonsen Laboratories, 
Gilroy, California) are mated with males of the same strain, Day 0 gestation 
is the day of appearance of the vaginal plug, The females are then transferred 
for the duration of the experiment to hanging wire mesh cages 7 x 7 x 10 inches 
in size . Temperature in the animal room is maintained at 21,6 - 26,7°C . Lights 
are set for 14/10 hour light/dark cycle, Purina Lab Chow and tap water are 
given ad lib . On day 20 of gestation the pregnant rats are given an injection 
' of nicotine 1 mg/kg ip. The solution injected contains 1 mg nicotine per cc -* 
^rJ^S sterile isotonic saline. Controls are injected similarly with sterile isotonic 
\\ * saline or are not injected (0 time controls). In a study now in progress the 
* animals consist of three non-injected rats considered at time 0, three saline 
controls, and three nicotine injected rats sacrificed at 5, 10, 15, 30, 45, and 
60 minutes after injection. At sacrifice the pregnant rat is decapitated, 

Neck blood is collected in chilled centrifuge tubes containing 0,2 ml heparin 
, -sulfate 1:5000 and 5 mg sodium metabisulfite. The tubes are swirled gently 

and placed in ice. The abdomen and uterus are rapidly opened, fetuses removed, 
stripped of membranes, and separated from placentas, quickly swirled in a bath 

* V" isotonic saline to clean of blood and amnio tic fluid, snapped in perforated 
; v/ r * plastic capsules and dropped into liguid nitrogen. The maternal adrenals are 

-j then removed and put into plastic capsules and then liquid nitrogen. The 

* tissues are removed to pre-chilled screw capped jars and held at -60°C for 
dissections. The maternal plasma is separated in a refrigerated centrifuge 
and frozen in vials at -60°C pending * determinations. 


. * *. J 


- crMJi- 


> * /- vf 

* r*# ■ 


The procedure for determination of epinephrine and■ norepinephrine 
follows the method of Anton and Sayre, J, Pharmacol, Exp, Therap , 138:360 ; 

1962', We have recently modified this to include final re-acidification after 
conversion to the lutine. The determinations of fetal adrenals and maternal 
adrenals given in the table below were done with this modification. For dissec¬ 
tions of fetal adrenals, the fetuses are allowed to thaw at room temperature 
and the adrenals are removed with aid of a stereo-zoom dissection microscope, 

All peri-adrenal fat is removed. Three pairs of adrenals from fetuses of the same 
maternal rat are combined for each determination. Each pair of maternal adrenals 
are weighed and combined for determination . The results of fetal adrenal 
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in this study in order not to delay the procedure and risk degradation of the 
catechols. Weights of fetal adrenals at 20 days gestation in this strain of 
animals have been determined in our laboratory previously. These average 
2.2 mg 1 for males and 1.7 for females. No attempt was made to sex the , , 
fetuses in this series as it seemed unlikely that adrenal medullary volume 
itself would have a corresponding sex difference. - */ 

The results to date of this study are given in the figures a and b and 
in the descriptive paragraphs below . ‘ * 


* + x w * * ^ 

■ r s.;.'-r* f 

' 1 -sWBSP 
\ ^ * 


An examination of the data indicates that the epinephrine content of 
fetal adrenals 30 and 45 minutes after nicotine injection is significantly 
lower than that of the controls. In controls there is an upward trend of fetal 
adrenal content fromOtime value by 45 minutes. This could be the result of 
handling and maternal excitement caused by, the injection- Nicotine apparently 
eliminates this rise in adrenal concentration. 


• __ «■ ^ PJf r 


Norepinephrine concentration in the fetal adrenal is somewhat more 
' variable . No significant difference is seen between nicotine and saline ’/ 
injected animals. Both, however, appear to have an increase in norepinephrine 
concentration evident from 10 minutes through 45 minutes • Normal values are 
•'regained by 60 minutes. « **'*.'*.: ^r\\ . * 


' Maternal adrenals after nicotine injection show a marked drop in 
epinephrine concentration between 5 and 10 minutes. Norepinephrine changes 
little after nicotine injection by 10 minutes. Saline controls had a marked 
in epinephrine concentration by 5 minutes. Values from 15 minutes through 
60 minutes have shown no differences between ■ nicotine and saline injected 
animals. This work is preliminary and requires confirmation. 

Fetal whole body concentrations of epinephrine and norepinephrine at 
15, 30, 45 1 and 60 minutes show no differences between nicotine and saline 
injected rats . Determinations are yet to be carried out on 5 and 10 minute 
specimens. 


Maternal blood has not yet been assayed. 


This work is still in progress. The results thus far suggest an 
immediate (5 minutes) reaction of maternal medullary discharge of epinephrine 
content after nicotine injection. Fetal adrenal response is delayed and seems 
to consist mainly of a lack of the progressive increase in epinephrine content 
observed in the saline injected groups. Work is planned to repeat earlier time 
periods with a larger dose of nicotine, e.g. 5 mg/kg, in order to determine whether 
the fetal adrenal response may be dose related. This increase in dose should 
more than compensate for the difference in fetal and maternal plasma concen - 
tration. Our earlier studies (see Mosier and Jansons, article in press, . \*%* 

Teratology,attached)showed that 5 minutes after iv injection of labelled 


* jfV 
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' • ■ 

\ * 

nicotine in maternal rat, the radioactivity concentration in fetal plasma /*- 
was more than half that of maternal plasma and the proportion of nicotine - ; 
to metabolites was greater in fetal than maternal t plasma . We may carry out 
a comparison study with iv injections, under pentobarbital anesthesia. This 
should avoid the portal circulation on the first circulatory passage of nico- 
tine and enhance delivery of the dose to the fetus . Possible interference ' 
of the barbituate at the level of the fetal adrenal medulla will be considered 
in interpreting results. . , 

. * - . * v' 

* ' ' r U V v. 

2) Effects of administration of nicotine throughout pregnancy on fetal plasma, 


in interpreting results. 


lipid phosphorus, and cholesterol. 




nicotine is added to .finely yround Purina Lab Chow to yive concentrations XV/ 

of 0.05 mg/gr or 0*10 mg/g. From day 0 or from days 10-11 in gestation to day *\ 

20 the nicotine diet is given in place. Control animals are maintained on * ■*£ 

finely ground Purina Lab Chow . Tap water is given ad lib . Food intake and , 
body weight at intervals of 2-3 days are recorded . At day 20 animals are anes- 
thetized lightly by ether fumes, the abdomen is quickly opened and fetuses *' 
removed from their membranes . They are quickly blotted, decapitated, and bled 
into heparinized capillary tubes.. The plasma is separated quickly by centri - 
figation in the cold, and stored at -60°C pending analysis . ;* 


a# Lipid phosphorus 

Determinations are carried out on 40 microliter quantities of 
plasma by a modification of the method of Zilversmit and Davis, 
i7. Clin. Lab. Med . 35:155, 1950 . Jn a preliminary study carried out 
during summer of 1972 the following results were obtained: 


\Nicotine concentration 
j_in diet mg/g 


Lipid Phosphorus (m\ 
Mean - SEM 


(mg/100 ml) 


0.05 

days 10-20 


5.648 * 0.1540 


0.10 

days 0-20 


6.079 i 0.2113 


0.10 

days 10-20 


5.246 i 0.1248 


controls 


5.471 - 0.4548 


•r. 


:• 0‘ k ’-'Plasma of each litter was pooled; duplicate determinations were' <x 
^ . - carried out per pool. Results of the litters were averaged ^ 
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»♦* . 


*. . 


b. Cho2estero2 * 

> ’ . Plasma from the same series used in the lipid phosphorus study da 

1 scribed above is in storage awaiting cholesterol determinations by 
micromodification of the method'of Henry, Clinical Chemistry , 1964 . 
pp. 856-858. 1 :- * j 

'■*! * -.31 ' . * ' * * . * 1 * .r. * 

Wbr* Planned * ' 


" i* 

* • 

. * ?»/& r/ 




>s- 










/ - *' ■. V * 


V.NT.^,W- 


'V >.V*A r . 


2^ Acute e-fiect oi' nicotine on ietai plasma non-esterified fatty acids 
(HEFA) and triglycerides* 

Pregnant rats on day 20 of gestation will be injected with 1 mg/kg 
nicotine and sacrificed with fetal bleeding as described above at 10, 20, 
and 30 minutes after injection. Non-injected (0 time) and saline injected 
controls will be included. This series is being collected at present. 

The fetal plasma NEFA will be determined by an adaptation of the method of 
Elphick, J. Clin. Path. 21:567, 1968. Triglycerides will be determined by 
an adaptation of the method of Soloni, Clin. Chem. 17:529, 1971. * 

>~W‘ j “ '. .' T j.,. X 

V\ ': .*• 2) Effect of adrenergic blocking agents on response of fetal NEFA 
and triglycerides to nicotine. , ' . • / ^ ' *. i 

Groups of pregnant rats at 20 days gestation will be injected 
intraperitoneally according to one of the following schedules: 

(a) isotonic saline, two injections one hour apart, or (b) isotonic 
saline followed in one hour by nicotine 0.1 mg/kg; or (c) an adrenergic 
blocking, agent (see table below) followed in one hour by nicotine 0.1 mg/kg. 




*'* • f */'V- * 




>U* , 


v\« » 

* 



TABLE 

* * • * , * 

Blocking Agent 

Dose 

Receptor Blocked 

Phenoxybenz amine 

8 mg/kg 

.i 

*C 

Pronethalol 

5 mg/kg 

Beta 

Chlorpromazine 

5 mg/kg 

Central adrener¬ 
gic reflex 


O 

§ 
CA 
CO 
C D 
O 
CO 
05 




The doses of nicotine and blocking agents will he changed if 
preliminary measurement of the effect and data of a), above, indicate 
this would be desirable. At 10, 20, and 30 minutes (with separate 
groups for each time interval) the abdomen will be onened and f fl fi.coc 
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C. 


Effect of fetal nicotine exposure on cardiovascular renal systems 
after birth . 






Litters of rats exposed to different concentrations of nicotine and controls 
will be killed at different ages from birth through 121 days of age to determine 
whether gross or microscopic alterations can' be seen in heart , vessels , 
or kidneys . Weights of organs including heart, kidneys , gonads , and adrenal 
glands will be measured at these autopsies for comparison with controls . 


i 


" d . Effect of fetal nicotine exposure on subsequent growth 

Litters of pregnant nicotine fed rats and control rats will be 
observed for 121 days after birth* Nicotine will be stopped at day 20 
of gestation • Litters will be cut to 8 pups per mother . Body weight and 
tail length will be measured at weekly intervals beginning at two days 
of age . At 121 days, at sacrifice , tibial length and tibial epiphyseal 
width will be measured . 


- 


•' ? 


.* *■ 


Figures a • and 2>. 


a* ' epinephrine and norepinephrine content of fetal adrenals 
b. epinephrine and norepinephrine content of fetal whole body 


. T'*' * 

* . ' * 


9. Physical facilities available 


* . *•, >%.».* 
* * *. *'1^ 


Office and laboratory - located in the Earl and Loraine Miller 

Children 9 s Hospital in the Memorial Hospital Medical Center of Long Beach. 

These include: 

Investigator 9 s office 
Secretary 9 s office 

Biochemical laboratory, bench space , usual outlets , sinks , fume hood. 
Room for heavy equipment * ^ _ 

Room for sensitive instruments 
Storage and equipment room 

Room for trainees, calculator , photography, and files 
Animal facility with'room for animals with controlled air circulation , 
temperature, lighting , surgical room laboratory, and instrument room; 
storage room . 


s 

CO 

CA 

Co 

s 

5 


c 




, » 


Access to certain special facilities in the four-story clinical laboratory 
wing of Memorial Hospital under the direction of Elmer R. Jennings , M.D . 
These include also glass washing service provided by the staff of 
the laboratory . 

Animal caretaking is provided by the Department of Medical Education of 
Memorial Hospital in exchange for a set day rate per animal . 








- 4 «^c*f**V 
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» “7", ' , jr V. 
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\ * , / ‘ >:?. 

-V ^ Access to a Control Data 3500 computer facility for specifically approved ^ >J&Ss§ff 
. y l research requests . - .. t 

' * 4 V fc ' Special equipment now in the investigator's laboratory: ' 1 

\ *' * CaAn eiectrojbaiance, Mettler semi-micro balance, Roller-Smith torsion 

., ' balance, Packard Tri Carb Model 3320 liquid scintillation counter and auto- 

gamma accessory, Packard Model 7201 Radio-chromatogram scanner, TEC Model 
" - PR-2 refrigerated centrifuge, Revco ultra deep freezer, Aminco-Bowman spectro- % 'l:; 
photofluorometer with X-Y recorder, Beckman Model DU-2 direct reading ‘> 

. * ^ spectrophotometer with Digital Concentration Converter and Linear-Log \ 

7/ , Recorder; Polaroid MP-3 copier; Hewlett-Packard Model 9100 B program table } 

calculator with' X-Y Recorder and Printer . 

li. Biographical sketch of investigator: 

REDACTED 


Personal: 

- j. . . * * * 

% tej * * - ' , , • • , . , 

V7 Education: B.S. University of Notre Dame, Notre Dame Indiana * - 
M.D . The Johns Hopkins University School of Medicine, 

,o { ~ Baltimore, Maryland \ k ^ * . .. 

- Internship: Pediatrics, The Johns Hopkins Hospital 

Residency: Assistant Resident in Pediatrics, Los Angeles Children's 
, ’ ' * Hospital 

Resident in Pediatric Pathology, Los Angeles Children's 
Hospital , 

Fellowship: Fellow in Pediatric Endocrinology, The Johns Hopkins 
Hospital, Baltimore, Maryland 

Certification: Certified by the American Board of Pediatrics 

Licensure: Maryland Board of Examiners 

Calitornia Board of Medical Examiners 

Career: Assistant in Pathology, University of Southern California 
Assistant professor of Pediatrics, University of Califor¬ 
nia, Los Angeles 

Associate Professor of Pediatrics, University of 
California, Los Angeles 

Consultant in Endocrinology, Pacific State Hospital, 

Pomona, California 

.Director of Research, Illinois State Pediatric Institute, 
Chicago, Illinois 





1953- 4 

1954- 5 

1955- 7 

1957 

1952 

1958 

1954-5 
1957-61 
1961 -3 
1957-63 
.1963-7 , 


: > 1 A 




•V. 


/ - - Associate Professor of Pediatrics, University of Illinois _.. 

* *#”.-?'College of Medicine, Chicago, Illinois * 1 ? 

'Senior Consultant, Los Angeles County General Hospital :- t ^-}1967-8 

■ : ~ y ' 1003539O9R 
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Physician in Charge, Pediatric Endocrine Clinic, Cedars-Sinai 
Medical Center f Los Angeles 

Professor of Pediatrics, University of California, Irvine 
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• ' ''ifc-V > 
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Mosier, H.D., Jr.: The development of the hypothalamoneurohypophyseal 
secretory system in the chicJc emhryo. Endocrinology 57:661, 1955. 

Mosier, H.D., Jr.: Comparative histological study of the adrenal cortex of 
wild and domesticated Norway rats. Endocrinology 60:460, 1957. 


- 




Mosier, U.D., Jr. and Blizzard, E.M.: Defects in the biosynthesis of thyroid 
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